VOLUME 113 > NUMBER 2925 


THE LIBRARY OF 
CONGRTSS 
Contentssenia RECORD 


Principles of Infrared Spectrophotometry : JA N28 1951 
Van Zandt Williams 


Comments on Dr. Williams’ Article: 
Roland C. Hawes and William S. Gallaway 


Technical Papers 


The Magnetic Susceptibility of Vitamin B,, and B,,,: 
J.C. Walimann, B. B. Cunningham, and M. Calvin . 


Some Adsorption Colors and their Significance for 
Tautomeric and Thermochromie Effects: 
Alexander Schénberg and Wafia Asker 


Hydatid Disease in Alaska and its Intermediate Hosts: 
Robert Rausch and Everett L. Schiller 


The Effect of Maleic Hydrazide on Certain Dehydrogenases 
in Tissues of Onion Plants: F. M. R. Isenberg et al. 
Effect of Desiccated Thyroid, Iodinated Casein, and 

Casein on a Rachitogenie Diet: J. A. Schechet 


Sereening of Potential Cancer-inhibiting Agents: 
Maxwell Gordon, Jean B. Siri, and Jane G. Campbell . 


Utilization of C**-labeled Glucose by Cardiae Muscle 
Treated with a Cardiac Glycoside: Albert Wollenberger 


The Reduction of Triphenyltetrazolium Chloride by 
Dehydrogenases of Corn Embryos: C. O. Jensen, 
W. Sacks, and F. A. Baldauski 


Comments and Communications 
Paper Ionophoresis: L. Durrum 


Zoological Nomenclature: William D. Field, 
J. F. Gates Clarke, and J. G. Franclemont 


News and Notes 


Veterans Administration Radioisotope Conference: 
George M. Lyon 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


BY 19, 1951 
, 
(co 
; 
Nia 
“Sy 
Y 
RK 
64 
| ~ 
—. 
\ 
. 
1848 71 
q 
‘J 


Yesterday's tissues completely processed, stained 
. .. ready for pathologic diagnosis this morning 
. . . within short hours, not days, of surgery. 
Normal, day-in, day-out schedule, which Auto- 
technicon maintains consistently, for it knows 
no human fallibility, no human fatigue. Dis- 
penses with tedious hand methods, with an over- 
all gain in quality. The surgeon, as well as the 
pathologist, will find our brochure describing 
Autotechnicon of great interest. It is available 
on request. 
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ARMOUR 


NOW AWAITING YOUR INVESTIGATION 


ENZYMES: 


Crystallized Carboxypeptidase, supplied in aqueous 
toluol suspension is characterized by its specific effect 
on the peptide linkage adjacent to the carboxyl end 
of the peptide chain. 


Acylase, Technical, prepared from pork kidney accord- 
ing to the method of Price, Gilbert, and Greenstein, 
is useful in the separation of optical isomers of 
amino acids. [J. Biol Chem. 179, 1169-1174 (1949)] 


Powdered Catalase 30, prepared from pork liver, 
easily soluble, is approximately 75% pure. It can be 
used to control or terminate the action of hydrogen 
peroxide in bleaching or sterilizing operations. 


Powdered Catalase 15, also prepared from pork liver, 
is nonsoluble but conveniently dispersible in water. 
It is approximately half as potent as Powdered 
Catalase 30. 


PURIFIED PROTEINS: 


Crystallized Beta Lactoglobulin, a milk protein, has 
inviting possibilities as a reference compound. 


[Palmer: J. Biol. Chem. 104, 359-372 (1934)] 


Fraction II, bovine plasma gamma globulins, has useful 
applications as an antigen; also as a source of anti- 
bodies. 
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for All Scaling Jobs RESEARCH OR, ROUTINE 


You can count automatically or manually, predeter- 
mined time or predetermined number of counts, 
with the NUCLEAR “Ultra-Scaler.” Scaling factors 
are 8, 16, 32,64, or 128; and can be multiplied by 
10, 100, or 1,000 times. Linear amplifier has a max- 
imum sensitivity of 1 millivolt and flat frequency 


“the Ultra-Scaler” 


MODEL 172 


@ Geiger or Proportional “Count-O-Matic” Counting 
@ Use with all types of detectors 

@ Built-in dual timer 

@ Built-in linear amplifier 

@ Dual high-voltage supply 


@ Dual oscilloscope terminal sets (viewing with or 
without scaler in operation) 


response from 10,000 cycles to 1.5 megacycles. 

These are only a few of the many features which 
make the “Ultra-Scaler” the most versatile scaling 
unit available. Full details on the “Ultra-Scaler” 
are contained in NUCLEAR Catalog K. Write 
for it today. 


for High Adaptability in RESEARCH PROGRAMS 


NUCLEAR Model 162 Scaler is highly adaptable 
for use wherever research programs may require 
geiger and proportional counting; and where the 
program may develop scaling requirements not 
now foreseen. Adding matched NUCLEAR units 


MODEL 162 


@ Geiger or proportional counting 
@ Fast scaling for low resolution loss 
@ Linear amplifier 

@ Pulse height control 

@ Attenuation ratio control 


to the Model 162, such as timer or impulse regis- 
ter, even further expand its usefulness. Features 
of the Model 162 and matching NUCLEAR acces- 
sories are included in Catalog K. Your copy will 
be sent promptly, without obligation. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 


237 West Erie Street + Chicago 10, Illinois + Cable Address: “Nuclear” 
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ing Systems 


@ Scaling Units for Every Type of Radiation Counting 


Health Monitoring Instruments for Personnel Pr. 


@ Glass Wall, Mica Window, and Windowless Counters 
@ Portable Count Rate Meters 


i @ Complete Line of A ries for the Nucl 


Science, Vol. 113 


Laboratory 
nuclear «precision INSTRUMENTATON FOR NUCLEAR MEASUREMENTS” 


3 | 
— 
4 
jw 
r | 
| | 


13 


Scientific Manpower 


HE debates, the formulation of plans, are about 
T over. Now it is up to Congress what the nation 
will do about the training and utilization of scientific, 
technical, and engineering manpower. 

M. H. Trytten’s six advisory committees to Selec- 
tive Service made two proposals designed to provide 
a continuing flow of trained men for either war or 
partial mobilization: (a) Those youths with the high- 
est aptitude for college training, as determined by 
tests, should have their military service postponed 
until their training is over; (b) no effort should be 
made to direct what these young men should study, 
because no satisfactory determination can be made 
as to what will be essential to national defense five 
to ten years from now. 

Directly opposed to those proposals was James B. 
Conant’s idea that all eighteen-year-olds should be 
put into service for two years. That proposal is 
already dying of its own oversimplicity. 

What is now emerging, and what Congress is likely 
to accept, is a compromise of the two plans. The 
final product will recognize both the cold hard facts 
on which the Trytten proposals were based and the 
political appeal of the Conant plan. That compromise 
has taken solid shape in the testimony of Assistant 
Secretary of Defense Anna Rosenberg before the Sen- 
ate Preparedness Subcommittee. This includes plans 
to continue some college deferments and to send some 
50,000 draftees to college each year. Federal scholar- 
ships for qualified students needing them are also sug- 
gested. The National Securities Resources Board’s Sci- 
entific Manpower Advisory Committee is coming out 
with a similar plan. 

The essence of the compromise is that qualified men 
shall be sent back to college once they have been 
drafted. It is due to the work of Dr. Trytten and 
his committees that there is such a wide acceptance 
of the necessity for such a step. Most important, 
the unanimous report of the Thomas Committee dem- 
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onstrates that it has support from two proponents 
of all-out service who are members of the committee— 
Vannevar Bush and Gordon Gray, president of the 
University of North Carolina. 

The second Trytten principle—that the student 
should be allowed to choose what he shall study—has 
also fallen by the wayside. But, once again; it is likely 
that, because of the Trytten report, the widest possible 
interpretation of what is “essential” will be made. 

Pulling and hauling now will take place on two 
issues: (a) By what method shall these boys be re- 
turned to college? (b) Who shall decide what they 
will study? Former proponents of the Trytten plan 
will probably want qualified boys, furloughed imme- 
diately after induction, to go to colleges of their 
choice, and a civilian board to decide essential fields 
of training and see to it that they keep up in their 
marks. The other extreme is that the boys be mem- 
bers of military units established on college cam- 
puses, and that their lives and what they study be 
strictly regulated by the Defense Department. 

It is expected that, either in the new draft law or 
in the hearings during which the law is written, the 
intent of Congress that provisions must be made for 
scientific, technical, and engineering training will be 
enunciated. Congress will also have to face the prob- 
lem of utilization of scientific, technical, and engi- 
neering personnel already trained. Most plans—and 
there have been many—visualize compulsory registra- 
tion of scientific manpower and machinery to place 
that manpower where it is needed, and to determine 
how far down in the educational scale such registra- 
tion should go, and whether placement power should 
be restricted to the needs of the military or spread 
over our whole economy. There are few clues as to the 
thinking of Congress, but the Gurney Bill, under 
which some doctors can be drafted, may set the 
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Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ 


notice is required for change of address, and an address stencil label from @ 
recent issue must be furnished. Claims for a missing number will be allowed 
only if received within 60 days from date of issue. 


Annual subscriptions. $7.50; dy $.25; outside the 
Pan-American Union, $1.00; postage, $.50. Special rates to members 
of the AAAS. 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription rates 
on 4 


Kb Kh 5 
8 


ie” 


AVAILABLE IN 
BOX of 3 Ib. ........ Price $ 1.95 
CARTON (123 Ib.) ..ea. $18.00 
BAG of 50 Ib. ......... lb. $ .40 
BARREL of 300 Ib....... lb. $ .37 


Slightly higher on the Pacific Coast 


ALCONOX 


cleans 
cleans guicker 


sware 


ALCONOX, the accepted fast-acting 
cleanser keeps your calibrated glassware intact. 


Etching, corroding and weakening of the glass are eliminated. 
Alconox is ideal for washing all types of laboratory equipment, 
filters, glass, hypo needles, slides, pipettes, test tubes and other 
instruments and equipment. 

SAVE TIME—SAVE LABOR with ALCONOX. Simply wash 
and rinse. Alconox leaves no streaks or film. It is kind to 
the skin. Economical too, a spoonful makes a gallon. 


If your dealer cannot supply you, 
write for literature and samples. 


Dept. S1 ALCONOX, INC. 
61 Cornelison Ave., Jersey City, N. Jj. 
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Paper Partition 


GLASS ABSORPTION 


CHROMATOGRAPHY) || CELLS KLETT 
Equipment 


Cylinders G Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


ROMATOCAB 


4 Model B250 


Makers of Complete Electrophoresus Apparatus 


© Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 
UNIVERSITY APPARATUS COMPANY 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 
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in RADIOACTIVITY 
Demonstration aud Laboratory 


Visible—Audible—Quantitative indications are made 
possible by neon-bulb flashes, loud-speaker clicks, and a 
calibrated meter which counts up to 2500 per minute. 
A Geiger tube detects gamma and high energy beta rays, 
and a selector switch for the meter permits indication 
of either voltage across Geiger tube or counting rate. 
Lead 210 and Cobalt 60 sources are furnished together 
with an excellent set of detailed instructions for several 
laboratory exercises. 


No. 71230 Cenco Radioactivity Demonstrator $1 1250 


CENTRAL SCIENTIFIC COMPANY 


1700 IRVING PARK ROAD, CHICAGO 13 
NEW YORK BOSTON SAN FRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 
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Ready for 2nd Semester. . . 


NEW EDITIONS 
FROM COMSTOCK 


ENTOMOLOGY FOR INTRODUCTORY 
COURSES (Second Edition) 


By Robert Matheson, Professor of Entomology, Emeritus, 
New York State College of Agriculture, Cornell Uni- 
versity. Detailed accounts of the structure of insects, with 
a special section describing and illustrating the com- 
plexities of their mouthparts, and a complete discussion of 
the various orders make this book of special value in the 
study of entomology. Emphasis is on the biology, habits, 
and habitats of common insects, and their role in agri- 
culture, industry, and other human affairs. Completely 
up-to-date, with new illustrations, modified keys and new 
material on the Lepidoptera. Glossary, bibliography, 
index. January 29th. $6.00 


ELEMENTS OF BACTERIAL 
CYTOLOGY (Second Edition) 


By George S. Knaysi, Professor of Bacteriology, New York 
State College of Agriculture, Cornell University. Double 
the size of the first edition, all chapters in this new edition 
on the bacterial cell have been rewritten and a new 
chapter added on its chemical composition. Recent de- 
velopments in the cytology of the spirochetes are pre- 
sented, deep colonies have been discussed, and material on 
staining has been added, as well as thirty-nine new plates 
and forty-five new figures. Bibliography, index. 
January 12th. $5.00 


THE STANDARD VOLUME ON CONSERVING 
AND INCREASING OUR NATURAL RESOURCES 
CONSERVATION IN 

THE UNITED STATES 


By A. F. Gustafson, Late Professor of Soil Technology, 
Cornell University; C. H. Guise, Professor of Forestry, 
Cornell University; W. J. Hamilton, Jr., Professor of 
Zoology, Cornell University; and H. Ries, Professor of 
Geology, Emeritus, Cornell University. 

Third Edition. $5.00 


COMSTOCK PUBLISHING COMPANY, Inc. 
124 Roberts Place, Ithaca, New York 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase ; 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 
Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 
23 West 60th St. New York 23,N.Y.— i 


Telephone Plaza 7-6317— 


GUARANTEED REBUILT MICROSCOPES 


Equipped with: 


10x Ocular 

16 mm. Objective 
4 mm. Objective 
Iris diaphragm 
double mirror. 
Coarse and fine 
adjustment. 


Price .. ea. $85.00 


Fully guaranteed 
and sold on 10 
days approval. Other 
models from $45.90 
| with same optical 
equipment. 


MODEL CS2 


Write for cat. 
All models avail 


GRAF 
AP 


THE GRAF-APSCO CO. 
5858 Broadway Chicago 40, Ill. 
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MmcGRAW-HILL 


PRINCIPLES OF CHEMICAL THERMODYNAMICS 


By Martin A. Pavt, Triple Cities College of the State University of New York. Interna- 
tional Chemical Series. In press 


A stimulating and imaginative text, designed to supplement and extend the treatment of thermo- 
dynamics begun in the standard physical chemistry course. Emphasis throughout is on principles 
and their origin, with specific applications to a limited number of fields, primarily the concern of 
the chemist : energy and equilibrium properties of pure substances, solutions, and chemical trans- 
formations, including electrochemical applications. 


PRINCIPLES OF PETROLEUM GEOLOGY 
By Witu1am L. Russet, Texas A. and M. College. In press 


An advanced petroleum geology text, this book provides a discussion of the principles, methods, 
and techniques important in petroleum geology. Emphasizing the practical applications of prin- 
ciples, the text covers the origin and accumulation of oil, important structures, classification of 
fields, stratigraphic features such as reefs, geophysics, and the various well-logging methods. 
Gamma ray and neutron well logs and electrical well logs are treated for the first time. 


INDUSTRIAL MEDICINE 


By Rosert S. Strong, Professor of Radiology and Chairman of the Division of Radiology 
of the University of California Medical School, San Francisco; formerly Associate Project 
Director for Health of the Metallurgical Project. National Nuclear Energy Series. Divi- 
sion IV. Volume 20. In press 


This volume reports the general health problems which attended the development of the atomic 
project. These problems were primarily concerned with the protection of the health of the 
workers, protection of the public from occupational hazards, and a study of these hazards in 
order to develop tolerance doses and to devise defective measures and treatments. 


GENERAL ZOOLOGY. New 2nd edition 
By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the 
Zoological Sciences. Ready in March 


A general introductory text for colleges, the second edition of this well-known text has been re- 
vised for the incorporation of recent developments. Part I consists of general animal biology, 
including structure, physiology, reproduction, genetics, ecology, ete. Part II covers the animal 
kingdom from Protozoa to man. A revised edition of the laboratory manual to accompany 
General Zoology will be available. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 
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MAXIMUM 
OPERATING CONVENIENCE 


Rotary Warburg Apparatus 


This greatly improved design represents the most 
modern developments in manometric apparatus. In 
addition to temperature controls of proven depend- 
ability and sensitivity (plus-minus 0.02°C.), the appa- 
ratus offers the outstanding performance and con- 
venience features given below, several of which are 
exclusive with Aminco. Heated models (room to 
50°C.) and refrigerated models (10° to 50° C.) are 
available as standard. 


Manometers stopped individually by mere twist of convenient 
knob. 
Rotatable— operator can bring any manometer before him without 
changing his position. 
Manometers read easily while in motion . . . Manometers will 
not wobble. 


Manometer holders easily removed by exclusive release mechanism. 


N on 
stations easily identify man- 
ometers. 


Water lost by seein 
automatically 


Flask oscillation adjustable 
as to speed and amplitude. 


Quiet in operation. 


Accommodates various 
types of manometers. 


Mlustrated : 
Heated Model Rotary Ap- 
paratus; conventional rec- 
tangular type also available. 


Write for 
Bulletin 2168-K 
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| 1450 BROADWAY, NEW YORK 18, N. Y. 


For 
PERMANENT 
PRESERVATION 
Of 
BIOLOGICAL 
SPECIMENS 


ep gl is a transparent clear liquid plastic intestine index, 
.5). All forms of biological life, sections or who! all renters, 
i well as organs can easily and quickl y be PRESERVED FOREVER 
without deteriorating simply by imbedding in PLASTICAST! The 
entire process is as easy as one water out of a glass and takes less 
than 30 minutes! A few drops of catalyst are added to the liquid 
Page before imbedding. The liquid plastic turns into a hard glass- 
ike solid without heat in 10 to 15 minutes! Ideal for biological 
work of all kinds. Price per gallon (including catalyst and oats 
directions), postpaid 
Trial pint (including catalyst), postpaid 


PLASTICAST COMPANY 
P. O. Box 987, Dept. A-5 PALO ALTO, Calif. 


THREONINE... 


4 isomers 
now available 


DL-Threonine 
D-Threonine 
L-Threonine 

DL-Allothreonine 


SPECIAL CHEMICALS DIVISION 
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ROBERT 
BUCHANAN 


GEORGE H. M. 
LAWRENCE 


MARY S. 
GARDINER 


ARTHUR L. 
ANDERSON 


Coming in the Spring 


BACTERIOLOGY 
FIFTH EDITION 
A basic text for the introductory course in Bacteriology for students in the 
sciences and allied fields, this book has been rewritten and revised to include 


important new material. An attempt has been made to put a complex subject 
in simple, readable language. : 


TAXONOMY OF VASCULAR PLANTS 


It is believed that this book is the most complete and authoritative text on Plant 
Taxonomy in the English language. The author provides, in one volume, a 
comprehensive source of information on the theory, principles, and operating 
procedures followed in this science. 


MAN AND THE LIVING WORLD 


E. E. STANFORD REVISED EDITION 


This book covers the chief facts and principles of all the life sciences and brings 
out their interrelationships and their particular relationship to man and to the 
development of civilization. The book is comprehensive in scope and sci- 
entifically reliable. 


THE PRINCIPLES OF 
GENERAL BIOLOGY 


This basic text for General Biology courses presents a broad, general review 
of the principles underlying biological concepts and methods. The text is 
distinguished by the presentation of the historical development of present 
biological fact and theory throughout the book. 


INTRODUCTORY ANIMAL HUSBANDRY 
REVISED EDITION 


Presenting a complete discussion of the principles of livestock production and 
marketing, with special attention to modern commercial requirements, this 
practical text for a basic course in animal Husbandry has been revised to in- 
clude the latest available information. 
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eee IN IMAGE QUALITY 


Improved apochromatic objectives, precision- 
constructed to exacting Bausch & Lomb stand- 
ards . . . to give you clear, sharp distortion-free 
images. The entire optical system is BAL- 
COTED to eliminate internal reflection and 
reduce flare . . . to ensure image brilliance. 


IN LIFETIME ACCURACY 


The patented ball-bearing fine adjustment is 
an extremely slow-motion control to provide 
accurate measurement of specimen depth. It 
permits repeated settings for its planes of 
critical focus. 


eee IN CONVENIENCE 


Lower fine adjustment, for greater operating 
ease. The binocular body is quickly inter- 
changeable with an optional monocular tube 
for photomicrography, measuring, 
micro-projection, etc. Your choice of 
three precision-built substages, each 
with extra-wide bearing surfaces. 
The stand is sturdily constructed and 
well-balanced to insure solid stability. 


catalog to Bausch & Lomb Optical Co., 
642-2 St. Paul St., Rochester 2, N. Y. 


BAUSCH & LOMB RESEARCH MICROSCOPES 
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Principles of Infrared Spectrophotometry 


Van Zandt Williams 
The Perkin-Elmer Corporation, Norwalk, Connecticut 


LTHOUGH THE INFRARED FIELD was 
later than either ultraviolet or visible in 
having a commercially available spectrom- 
eter, it is now in a peculiar position with 

respect to spectrophotometry. In this article spectro- 
photometry implies the automatic comparison of the 
spectral power in two radiation beams—an I[,, or 
reference, beam and an I, or sample, beam. Whereas 
ultraviolet and visible together have only two types' 
of commercially available spectrophotometers, infra- 
red alone has two, and a third one is under consider- 
ation. All three types are different in basic principle. 

None of these types is original with the manufac- 
turer—two, at least, were known before commercial 
production begun. One would therefore conclude that 


‘no principle is completely superior to the others— 


that each has certain inherent advantages and dis- 
advantages whose relative weights influenced the 
makers’ choice. Under such circumstances, a potential 
user must consider the implications of each principle 
very carefully in studying the performance of the 
various instruments. The advantages and disadvan- 
tages of the principles are not readily apparent in 
a description of the instruments alone, primarily be- 
cause infrared techniques are applicable to such a 
wide range of problems. 

The three principles of infrared spectrophotometry 
may be described as the memory standardization, the 
optical null, and the direct ratio. It is not the pur- 
pose here to give more than very brief descriptions 
of the methods, since full detail is available in the 
literature or from the manufacturers. 

System A. Memory standardization (1, 2). A single 
beam instrument is used, and an J, spectrum is run. 
A chosen characteristic of the I, run is recorded and 
played back during the I (sample) run to provide the 
comparison. In the Beckman instruments, the slits are 
servo-operated during the I, run to give a constant 
radiation signal. The slit schedule is recorded on a 
magnetic tape, which is played back to control the 
slits for the I run. 

System B. Optical null (3-7). Two separate radia- 
tion beams are taken from the same source, split in 
space, rejoined at a 180° rotating sector mirror, and 
passed through the spectrometer proper on alternate 


2An instrument supplied by the Applied Physics Labora- 
tories for use in ultraviolet or visible is based on a different 
principle from the General Electric visible spectrophotometer. 
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half cycles. The sample is placed in one beam, and a 
balance cell, if required, in the reference beam. If the 
radiation from the sample beam is different from that 
of the reference beam, an a.c. signal results from the 
detector. This signal is used to drive a wedged dia- 
phragm in the reference beam to restore radiation 
balance or optical null. The position of the diaphragm 
is recorded continuously as a comparison of the two 
beams. 

System C. Direct ratio? (8, 9). Again two radiation 
beams, reference and sample, are taken from the 
source, but essentially 90° radiation-chopping is em- 
ployed—i.e., each beam is measured with shutter in 
and shutter out. The two net radiation signals that 
result from the detector are obtained separately. The 
I, electrical signal is placed across the slide wire of 
a recording potentiometer, and the I signal is fed at 
the conventional point, so that an automatic ratio of 
the two signals is obtained. 

Comparison of the three systems is presented in 
Table 1. Instrument characteristics are shown in the 
left-hand column. Plus and minus signs are used 
merely to show with which method the advantages 
seem to lie. It is emphasized that these are advan- 
tages in principle only, and not in performance of 
the instruments available. It may well oceur that a 
manufacturer, at disadvantage in a certain character- 
istic, may solve the problem so successfully that his 
performance in that regard may be superior to the 
others. 

With reference to the first two characteristics of 
Table 1, comparison is based on single-beam a.c. 
operation as unity in each respect, although the single 
beam does not give results equivalent to the beam 
comparison systems. The noise to signal comparisons 
are only approximate; actually, even with the as- 
sumption of instantaneous detector response, there is 
a small difference between the instruments of refer- 
ences (8) and (9) of system C. In reference (9) there 
may be some further signal loss as a function of 
detector response because of the complete 90° on-off 
chopping. Similarly, the signal of system D can be 
more than twice the standard chosen. In system A the 
noise varies from the \/2 to 1 from 100-0 per cent 

2In the Savitsky conversion, the radiation beams are not 
widely separated in space, so that sampling restrictions are 


involved. This is not considered in the general arguments 
given here, since it is not inherent in the principle. 
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TABLE 1 
COMPARISON OF METHODS OF INFRARED 


SPECTROPHOTOMETRY 
3 2 
M5 of AZ 
characteristic ast as Hoe Sa 
S88 33 32 
BE OES BP 
1 Noise v2-1 1 2V72-2 % 1 
2Recordingtime 2—1 1 1 1 1 
3 Net radiation + + 
measured 
4 Amplification -- ++ + 
5 Source stability -- + + 
6 Optical ++ 
7 Atmospheric 
interference —- + + 
8Slit mechanism - + 
9 Sampling +- -+ 
10 Elasticity 
(double beam) — 4 


11 Elasticity 
(single beam) + - - 


transmission, because two independent signals are 
compared. In system B the noise is unity, provided 
the filtering blocks noise frequencies greater than the 
response time of the servo-balance system. The noise 
of C is twice that of A, since the radiation is meas- 
ured only half the time. For single-beam d.c., the 
noise-to-signal ratio is about 4%, or somewhat less, 
since total radiation is used. For one spectrum the 
recording time for system A is twice that of the single 
beam standard, because unit time is required for the 
I, as well as the J run. However, the time factor of 
two can approach one if instrument conditions are 
maintained constant, so that a single I, run can be 
used for many J runs. In B and C the recording time 
is unity. Row one can be converted to unity if the 
values of row two are multiplied by the square of the 
respective noise values. Under normal conditions of 
spectral recording and instrument variation, the factor 
of \/2 in noise is probably not appreciable. However, 
the noise increase of system C will probably be 
noticeable. 

In system B the net radiation is not measured. It 
is assumed that the source zero radiation condition 
is the same in either beam, and an explicit zero radi- 
ation value is not measured. This assumption is valid 
if the sampling temperature condition in each beam 
is approximately the same as the detector temperature. 
Although this is true for normal work, system B would 
give slightly erroneous results for liquid-air or high- 
temperature samples. The error could be measured 
independently and a correction applied, but in so 
doing the time advantage of the system is lost. In 
system D the radiation zero can be measured only 
at the beginning and end of each spectral region and 
must be assumed in between. This disadvantage more 
than balances the noise advantage of the system for 
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most purposes and is the reason d.c. recording is not 
commonly used today. The lack of a net radiation 
measurement also implies that the J, signal is not 
available for servo-control of operating variables such 
as slit width, speed of recording, or electrical filtering. 

The requirements on amplifier linearity and gain 
stability, as well as source stability, are very stringent 
in system A. These characteristics must be maintained 
very accurately over a period of one-half to one hour 
for a single spectrum, and for considerably longer if 
one I, run is to be used successively. In system B the 
amplifier has only to detect a null. Similarly, the 
source must maintain appreciable stability only over 
a time long compared to the sector-mirror period. In 
C, amplifier linearity must be good, but gain and 
source stability conditions are the same as for B. The 
linearity requirement could be eliminated if the system 
were operated on an electrical null condition before 
the amplifier and the ratio of the bucking signals 
obtained. 

In optical requirements the situation is reversed. 
All the advantage lies with system A. In systems B 
and C, where split optical paths are used, reflection 
and seattering characteristics must be maintained con- 
stant in each beam. This is very difficult because of 
the nature of infrared transmitting windows and the 
number of octaves in the spectral region. System B 


has an added disadvantage over C in that, for both” 


transmission accuracy and reproducibility, the bal- 
ance comb or wedge must be accurately linear, and 
the radiation distribution across it must remain uni- 
form and constant. If the comb is placed at a point 
conjugate to the source, radiation distribution over 
the source must remain constant, and there is neces- 
sarily a very small but unavoidable error as a func- 
tion of slit width at very low transmissions. At such 
a position it is also conjugate to the slits, which intro- 
duce dangers from slit jaw irregularities and diffrac- 
tion effects at very small slit widths. If it is placed 
at an aperture stop, the reflecting surface of all col- 
limating or condensing mirrors must stay uniform. 

In fact, the reversals of advantages 4 and 5 versus 
6 are probably the greatest weights in the manufac- 
turers’ choice, and considerable experience will be 
required to decide the validity of the choice. 

If atmospheric interference is present, the advan- 
tage is with B and C. Careful optical alignment is 
required to eliminate these effects, but once it is 
achieved, it is independent of atmospheric changes. 
This also eases the instrument desiccation problem 
considerably. In system A atmospheric interference 
changes imply a new I,. 

The requirements on the slit mechanism are also 
more stringent in A than in B or C. The slit schedule 
in A must repeat accurately from I, to J run, whereas 
in B or C it must be held only close enough to main- 
tain reasonably constant J, energy and not change the 
resolution appreciably. 

In sampling, the advantages are mixed and often 
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depend on the nature of the work. For gas or dilute 
solutions the same sample cell can be used in both J, 
and J runs in system A. The time factor for the two 
runs must be considered. If the sampling is repetitive, 
the advantage is clear. If the sampling is highly 
varied, systems B and C would require the same time 
to make a blank run as system A requires for the I, 
run. However, if the blank run shows that correction 
to the sample run is required, such a correction is not 
automatic and may be very tedious. If the blank runs 
are not necessary as a correction, the time advantage 
is with B and C. For pure liquid runs, the blank is 
not the empty cell but a single double thickness plate. 
Here the advantage is with B and C, unless a large 
number of runs is involved. In the one ease of dif- 
ferential spectra, where one wishes to balance out a 
component present to 95 per cent or less, system A 
is at a disadvantage in varied work. Under such con- 
ditions the same cell cannot be used, because the com- 
ponent to be balanced will not have the same net thick- 
ness in each case, The thickness difference can be made 
up by a material that has no absorption, but this is 
possible over only limited spectral regions. The use of 
cells of different thickness is difficult, particularly if 
the net thickness contribution of the component to be 
balanced cannot be controlled—i.e., balancing out the 
major component of an unknown to study the minors. 
Such cases are best handled by use of a variable thick- 
ness cell in the reference beam and by study of several 
absorption bands of the major to determine the best 
compensation thickness. Adjustment of the cell in sys- 
tem A for an unknown sampling would require mul- 
tiple measurements of I, and I values at the absorp- 
tion points. 

The double beam elasticity—i.e., simultaneous beam 
comparison—of systems B and C is the advantage that 
is involved in the last point of differential sampling. 
This advantage is also apparent in a case where a 
spectrum is scanned with a given set of instrument 
variables, say, for a survey run. If a certain region is 
desired under different trial conditions, systems B and 
C can be reset immediately. System A requires chang- 
ing the I, tapes or perhaps running new ones. On the 
other hand, systems B and C lack single-beam elas- 
ticity. The requirement that the split optical portions 
remain matched precludes ease of special work, such 
as changing the sample beam for some particular 
problem. 

These would seem to be the major comparisons in 
principle among the three systems. It is also of in- 
terest to compare certain of the design features of the 
Beckman memory standardization instruments and the 
Perkin-Elmer optical null instrument. Each has pro- 
vided a rather wide range of ‘control of the various 
operating variables, as well as camming systems to 
furnish spectra linear in A, v, ete. Beckman has made 
the scanning speed proportional to the slit width and 
has chosen to servo the slit widths in the J, run to 
provide a constant energy signal versus wavelength. 
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This slit schedule is repeated in the J run, Perkin- 
Elmer provides a speed suppression feature that per- 
mits partial control over seanning speed as a function 
of radiation beam off balance. Essentially, the mecha- 
nism provides a seanning rate as set for regions of 
no spectral absorption, and automatic slowing of the 
rate where absorption bands are present. For the slits, 
Perkin-Elmer has chosen a series of slit-width sched- 
ules which provide reasonably consiant I, energy to 
the servo, and which differ from each other by sue- 
cessive factors of \/2. Again, once these design fea- 
tures are set, comparisons in principle are possible, 
although the resu!tant spectral effects must be studied 
experimentally for any decisions. 

The Beckman rate of sean feature is very attractive, 
since it provides automatically controlled, optimum 
rate of scanning for information that may be present 
in each spectral region so long as I, versus \ is a 
reasonably smooth function. The Perkin-Elmer sup- 
pression, on the other hand, permits some speed dis- 
crimination, dependent on whether the information 
in a region is of interest. A combination of the two 
features would be highly desirable. A decision between 
each alone is difficult, unless they could be compared 
on the same instrument. The Perkin-Elmer feature is 
more apparent for rapid scanning and loses its effee- 
tiveness at slower scanning rates. The Beckman scan- 
ning method would ensure the same scanning time on 
either a wavelength or wave-number basis. This, com- 
bined with the decision to servo the slits, makes their 
prism interchange easier in principle, since Perkin- 
Elmer must interchange both slit and wavelength 
cams, whereas Beckman must change only the wave- 
length cam. 

The Beckman decision to servo the slits implies the 
disadvantage in solution runs that the spectral reso- 
lution schedule for a solute would be a function of the 
solvent thickness used, since the J, slit schedule would 
vary with solvent thickness. A chemical mixture is 
often more soluble in a given solvent than its pure 
components. Minimum solvent thickness is usually de- 
sirable, but it might be difficult to obtain pure spectra 
under the same solvent slit schedule as would be 
desired for the mixture. Similarly, there would be a 
change in resolution schedule in the Beckman with 
appreciable atmospheric absorption. A similar effect 
might be observed in the Perkin-Elmer with rapid 
scanning, as strong atmospheric absorption would 
alter the gain in the servo loop and make the response 
sluggish. In the water region, at least, because of the 
narrow band widths, these effects would not be notice- 
able in either system with normal samples. 

Each instrument seems to be at a disadvantage in 
differential spectral running where one wishes to ob- 
tain a valid spectrum of a solute in a spectral region 
of high solvent absorption. In the Perkin-Elmer the 
desired slit-width schedule is chosen and the amplifier 
gain increased, so that the product of available I, 
signal times gain is sufficient for the servo system. To 
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reduce the noise resultant from the high gain, the 
instrument response time must be increased and scan- 
ning speed must be reduced to permit following the 
spectral structure. With the scanning speed so set, the 
instrument is operating inefficiently in the regions of 
high solvent transmission, since it is running more 
slowly than necessary. 

The same situation holds in the Beckman. With a 


certain resolution desired at the bottom of a solvent 
band, the energy available is fixed and, therefore, the 
signal value by which the slit program is determined. 
In regions of high solvent transmission the slit must 
narrow to maintain this constant. Since scanning rate 
is a function of slit width, the instrument will scan 
more slowly than necessary through the latter regions, 
although spectral resolution would be increased. 
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Comments on “Principles of Infrared Spectrophotometry” 


Van Zanpt very kindly submitted a 
draft of his paper to us for comment prior to pub- 
lication. Although in many respects we have come 
to full agreement with Dr. Williams, and we appre- 
ciate and respect his sincere effort to present a judicial 
consideration of the instrument problem, there re- 
main certain irreconcilable differences in point of view 
between us. 

One such issue concerns the respective time and 
noise efficiencies of the instrumental systems. A spec- 
trophotometer is used to collect data. Whether these 
data are truly “per cent transmission” can only be 
determined by making a standardizing run as well 
as a sample scan, as Dr. Williams recognizes in his 
diseussion of the sampling problem. The true per cent 
transmission is the quotient of these independent val- 
ues, hence “noise” in both runs contributes to errors 
in actual values of per cent transmission. Further- 
more, to be accurate, data must include matching 
corrections. These considerations are valid for any 
spectrophotometric system used in any wavelength 
region. In the infrared, however, they are of unusual 
importance, because of the magnitude of the noise 
problem and the impermanence of common optical 
materials. 

The distinctions between systems A and B in respect 
to noise and recording time are therefore these: 
records made with system B do not contain the stand- 
ardizing information and, consequently, may have 
lower noise, but they represent per cent transmission 
only approximately. System A provides a slightly 
“noisier,” but direct-reading, record. Any method that 
can be proposed for modifying system B to provide 


actual per cent transmission records increases its 
noise level. Also, in principle, to obtain equally reli- 
able per cent transmission data with either system, 
the same number of scans is required. The applica- 
tion of these ideas to the other systems is obvious. 

The problems of amplifier linearity and stability 
and of source stability are admittedly important for 
system A. We feel, however, that even greater em- 
phasis should be placed on the alternative difficulties 
encountered in system B in obtaining linearity and 
achromatism of the beam attenuator. We also feel 
that it is relevant to point out that the required high 
order of amplifier stability and linearity and of source 
stability ean be obtained by straightforward appli- 
eation of recognized techniques in electronic engi- 
neering. Fortunately, stability and linearity need not 
depend upon nice mechanical adjustment or perfee- 
tion of construction of components, but may be in- 
herent in design. The validity of these statements has 
been tested in a commercial infrared spectrophotom- 
eter for almost five years. 

Another significant distinction between system A 
and those remaining is that the former requires far 
more precise control of monochromator temperature, 
in order to achieve the extreme wavelength stability 
needed to retain compensation of sharp background 
absorption bands at high resolution. Experience has 
shown that this difference is of considerably greater 
importance than most of those formerly emphasized. 

Rotanp C. Hawes 

GaLtLaway 
Beckman Instruments, Inc. 
South Pasadena, California 
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The Magnetic Susceptibility of 
Vitamin By and 


J. C. Wallmann, B. B. Cunningham, and 
M. Calvin 


Radiation Laboratory and Department of Chemistry, 
University of California, Berkeley 


It has been stated by Rickes, Brink, Konivszy, 
Wood, and Folkers (1) that vitamin B,, probably is 
a hexacoordinated cobalt complex, although these au- 
thors do not cite the experimental evidence on which 
this conclusion is based. 

Magnetic measurements on pure samples of vitamin 
B,, and related cobalt compounds may be expected to 
yield unambiguous evidence concerning the nature of 
the bonding of the cobalt moiety of these substances. 
We have available an apparatus for measuring the 
magnetic susceptibilities of very small samples of solid 
compounds (2). Through the courtesy of various phar- 
maceutical laboratories, we have been supplied with 
samples of vitamin B,, and B,,.), in quantities sufficient 
for magnetic measurements. 

The susceptibilities were measured by a modification 
of the Faraday method, using a sensitive quartz fiber 
torsion balance to measure the magnetic forces and a 
5-in. alnico permanent magnet, with pole pieces espe- 
cially cut to provide a small region of uniform dH /dz. 
Since neither the field strength nor its rate of change 
in the experimental region was known accurately, our 
measurements are comparative and refer in all cases 
to the behavior of the test samples as compared with 
that of samples of reagent grade FeSO,(NH,),. 
SO,-6H,O under the same experimental conditions. 
In computing our results, we have taken the value of 
x% for our reference standard to be 29.45x10-° egs 
units. All measurements were made at room tempera- 
ture and in air. No corrections were made for the in- 
fluence of the slight susceptibility of the surrounding 
air, since these corrections were, in general, of a 
smaller order of magnitude than the experimental 
error of the measurements themselves. 

In all cases in which the quantity of sample was 
sufficient, at least two portions of the same prepara- 
tion were investigated separately. This served as a test 
botn for magnetic homogeneity of a particular prepa- 
ration and to reveal any significant contamination with 
magnetically active material resulting from our own 
handling of a sample in preparation for a run. 

The results of our measurements are summarized 
in Table 1. 

Of the 6 preparations of vitamin B,, examined by 
us, 3 (Upjohn samples 223-WGJ-6, 249-WGJ-7, and 
247-WGJ-7) were clearly diamagnetic and are un- 
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TABLE 1 


MAGNETIC SUSCEPTIBILITIES OF VARIOUS SAMPLES 
oF VITAMIN B,, AND By,» 


5 
i=) 
3 
~ 2 
B .s te 
Bus A 1 041 -0.69 
Bus A 2 50 -0.69 
Bu B .15 Diamagnetie (—) Sample too 
small for 
accurate 
measure- 
ment 
By Cc 2 15 Diamagnetie (—) Sample too 
small for 
accurate 
measure- 
ment 
By D 1-3 Variable Samples in- 
paramagnetism (+) homogene- 
ous 
By E 1 72 +5.88 +8760 4.45 
By E 2 40 +5.83 +8690 4.45 
Bis E 3 40 +540 +8050 4.36 
By a | 40 -1.17 
F 2 39 +1.01 
Buse 1 47 -0.70 
Ba G 2 57 -0.54 
Bo» H 1 0.33 +0.30 
By» I 1-2 
Variable Samples in- 


paramagnetism (+) homogene- 
ous 


A. The Upjohn Company, Research Laboratories, Kalamazoo, 
Mich., Vitamin B No. 223-WGJ-6. 

B. Idem., No. 249-WGJ-7 (Merck lot #9R-6537). 

Cc. Idem., No. 247-WGJ-7. 

D. British Drug Houses, Ltd., London, Eng. 

E. Merck & Co., Inc., Rahway, N. J., Vitamin B,,, No. 9R- 
5,168. 

F. Lederle Laboratories Division, Pearl River, N. Y., Vitamin 
B,,, No. NP-86-8-1. 

G. The Upjohn Company, Research Laboratories, Vitamin 
B,,,,, No. 233-WGJ-7. 

Hu. No. 239-WGJ-7. 

I. Lederle Laboratories Division, Vitamin B,,,, No. NP-92- 
184-7. 


questionably covalent cobaltic complexes with octa- 
hedral d*sp* bonding. 

The Lederle sample (NP-86-8-1) exhibited both dia- 
magnetic and paramagnetic behavior. Since the sample 
appeared homogeneous we conclude that the paramag- 
netism is due to some slight impurity and that the 
pure B,, is a covalent cobaltic complex. 

Two preparations (British Drug House and Merck 
9R-5168) showed paramagnetic behavior. The British 
Drug Houses preparation as received by us in a sealed 
glass tube was visibly inhomogeneous; it was evident 
that a part of the sample had been charred in sealing 
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the tube. Since charring would be expected to produce 
a mixture of carbon and strongly paramagnetic cobal- 
tous phosphate, we attach no significance to either the 
sign or magnitude of the susceptibility of this prepa- 
ration. 

The Merck preparation appeared to be homogeneous 
and gave consistent results on repeated measurement. 
The- Bohr magneton number of ‘this material, caleu- 
lated from the susceptibility after correcting for the 
diamagnetic contribution of the remainder of the 
molecule, is in fairly good agreement with that ex- 
pected for an ionic compound of Co™. However, the 
variable orbital contribution found in different cobal- 
tous compounds somewhat diminishes the significance 
of the exact magnitude of the magneton number. 

In spite of the agreement between different runs on 
this material and the fact that the susceptibility is 
quite consistent with that expected for an ionie Co"™ 
compound, we are inclined to suspect that this result 
is due to uniform contamination with a small amount 
of strongly paramagnetic or ferromagnetic impurity. 
Since we are not equipped to measure the field 
strength dependence of the susceptibility, the last- 
mentioned possibility could not be investigated ex- 
perimentally. The question as to whether vitamin B,. 


may exist in one form as cobaltous compound un- 
doubtedly justifies further laboratory investigation. 

We regard it as significant that the Merck 9R-5168 
sample was not obviously different in color or appear- 
ance from other samples of B,, which were dia- 
magnetic. 

Of 3 samples of vitamin B,,,, one (Upjohn 233- 
WGJ-7) was diamagnetic, and consequently must be 
a hexacoordinated covalent cobaltie complex. Another 
sample (Upjohn 239-WGJ-7) was available in smaller 
amount, but one run showed it to exhibit weak para- 
magnetism. We believe this result probably is due to 
the presence of a para- or ferromagnetic impurity. The 
third (Lederle NP-92-184-7) had been charred in seal- 
ing the tube, and the erratic paramagnetism is without 
significance. 

In summary, samples of vitamin B,, and vitamin 
B,.» have been found to exist in the form of covalent 
cobaltic complexes with octahedral d*sp* bonding. The 
possibility that these substances may exist as cobalt 
compounds exhibiting other types of bonding requires 
further investigation. 
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Some Adsorption Colors and their 
Significance for Tautomeric and 
Thermochromic Effects 


Alexander Schénberg and Wafia Asker 


Department of Chemistry, Faculty of Science, 
Fouad I University, Cairo, Egypt 


Some spiropyrans are colorless substances which 
form colorless solutions in cold inert solvents, whereas 
the hot solutions are intensely colored, e.g., violet-blue 
in the case of B-dinaphthaspiropyran (1); the phe- 
nomenon is reversible. The color change is usually 
explained by the formation of a heteropolar molecule, 
betaine (1), (compound IT). 


CH: CH : CH 


The correctness of this a was recently ques- 
tioned by Hukins and Le Févre (2), but the proof of 
the explanation outlined here may be seen from the 
following experiment. When a piece of activated 
alumina’ is added to the cold colorless solution of (1) 
in xylene, the surface of the colorless alumina be- 
comes bluish-green immediately. Using a column of 
activated alumina, the adsorbed material may be 
1 Obtained from Peter Spence and Sons, Ltd., London. 
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eluted by means of methyl alcohol. This experiment 
is reminiscent of the observations by Weitz and co- 
workers (3). It was found that the colorless triaryl- 


(7 a: R=H 
b: R=C, Hy 0 
Ill IV v 


methyl halides and related substances were adsorbed 
with the color of the corresponding cation or a similar 
color, e.g., the colorless triphenylmethy] chloride gives 


CH: CH:CH 
0 
iS) 


the yellow-color of the triphenylmethy] cation, and the 
colorless base [(CH,),.N-C,H,],C-OH is adsorbed 
with the violet color of the corresponding cation. 

In benzene, 1,3-diketohydrindene (III) gives a color- 
less solution. When a piece of activated alumina is 
added to a cold solution of (III) in benzene a violet 
color results at once. It seems that the violet color 
is due to the enol form (IVa). Compound IVb is dark 
red (4), and V is violet (5). 
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Hydatid Disease (Echinococcosis) in Alaska 
and the Importance of Rodent Intermediate 
Hosts 


Robert Rausch and Everett L. Schiller 


Arctic Health Research Center, U. S. Public Health 
Service, Anchorage, Alaska 


Hydatid disease, caused by the larval form of a 
tapeworm, Echinococcus granulosus (Batsch, 1786), 
is of circumpolar distribution, but has not previously 
been considered to be of much public health signifi- 
eance in North America. It is the purpose of this 
paper to present observations on this disease in 
Alaska, with special reference to its transmission to 
man. 

Magath (1) reviewed all known North American 
eases and concluded that most of these had been con- 
tracted abroad. Infections in dogs have likewise been 
considered rare; in his review of the literature, Riley 
(2) could find but one North American record and 
concluded that wild carnivora and herbivora serve to 
maintain this parasite in the United States and 
Canada. Subsequent work has borne out this con- 
clusion. The occurrence of HZ. granulosus in wild ani- 
mals in North America has been reviewed by MeT. 
Cowan (4). 

The data derived from intensive parasitological in- 
vestigations of the mammalian fauna of Alaska, car- 
ried on by us over the past two years, indicate that 
E. granulosus is well established in the Territory, in 
both dogs and wild canids. In arctic Alaska, particu- 
larly, where dogs are commonly very closely associated 
with man, there is unusual opportunity for human ex- 
posure to this parasite. The finding of infected dogs 
in several arctic Eskimo villages (Barrow, Kotzebue, 
Wainwright, Unalakleet, Anaktuvuk Pass) indicates 
that potentially, if not actually, a serious human 
health problem is involved. In addition, we have re- 
corded this parasite from both red and arctic foxes in 
northern Alaska, and from the wolf over the greater 
part of the Territory. Moose and caribou apparently 
serve as the essential intermediate hosts on the main- 
land, since the examination of several hundred mam- 
mals of other species has failed to disclose the larval 
infection. The practice of the natives of feeding dogs 
the discarded parts from moose and caribou enhances 
the possibilities for canine infection. 

Although the status of hydatid disease in Alaska is 
in general poorly known, preliminary studies on St. 
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Fie, 1. Specimen of Microtus oeconomus showing location 
and appearance of larval cysts of 2. granulosus. 


Lawrence Island have disclosed, through skin tests 
with nonspecific Echinococcus antigen, a high inei- 
dence of human reactors. In the villages of Gambell 
and Savoonga, positive reactions of 20% (126 persons 
tested) and 28% (106 persons tested), respectively, 
were obtained. As is usual under native conditions, 
dogs here are found in close association with man, 
but not to any greater degree than in arctic Alaska 
in general. 

Autopsy of 26 St. Lawrence Island dogs failed to 
disclose any animals infected with FE. granulosus. Five 
of 7 arctic foxes (Alopex lagopus), likewise examined, 
were found to be infected, however. The mammalian 
fauna of the island is poor as far as land species are 
concerned. Red foxes (Vulpes sp.) are rare, but occur 
in small numbers. Various rodents are present: tundra 
vole (Microtus), red-backed vole (Clethrionomys), 
lemming (Dicrostonyx), ground squirrel (Citellus). 
A shrew (Sorex) oceurs on St. Lawrence Island, and 
the reindeer has been introduced. Of these, only the 
reindeer is an obvious intermediate host for EZ. granu- 
losus. For some years, however, this animal has not 
been killed for food, since an effort is being made to 
increase its numbers. In view of this situation, some 
other explanation for fox infections was necessary. 

Schiller, during the summer of 1950, discovered in- 
fections of larval EF. granulosus in the tundra vole, 
Microtus oeconomus tnuitus Merriam, and all available 
evidence indicates that this rodent is the only impor- 
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tant intermediate host present. Of 385 voles examined 
by the writers during 1950, nine, or 2%, were infected. 
During 1949 and 1950, this vole was very abundant, 
apparently at a cyclic high level of population density, 
so that, although the relative number of infected voles 
is small, the actual number may be quite high. The 
other microtine rodents (Clethrionomys and Dicro- 
stonyx) were at a low point in their cycle, and speci- 
mens could not be collected for study. Eighty-five 
ground squirrels were examined without finding any 
larval stage of E. granulosus. The larvae in the voles 
were of typical appearance, and ranged in size from 
2 up to 3 em in diameter (Fig. 1). The liver and 
mesentery are commonly involved. The effect of this 
parasite on the intermediate host will be diseussed in 
a future publication. 

It is well known that various species of mouselike 
rodents form the bulk of the diet of the arctic fox. 
It is also known that, particularly under conditions of 
high rodent populations (e.g., cyclic “high” of lem- 
mings), dogs feed upon these easily obtained animals. 
It can be assumed that St. Lawrence Island dogs also 
might become infected from this source. 

Man’s association with the arctic fox is ordinarily 
not intimate enough to allow infection by its parasites. 
In this case, however, it appears that there might be 
a relationship that could account, at least in part, for 
human infections. The St. Lawrence Island people are 
hunters, depending almost entirely upon the flesh of 
sea mammals for their subsistence. During the summer 
months, however, a considerable quantity of a native 
green plant, as yet unidentified by us, is consumed. 
This plant is eaten in the field, unwashed and raw, 
as it comes from the ground. Arctic foxes are so abun- 
dant that it can be assumed that there is considerable 
contamination of the vegetation. It is of interest that 
Riley (3) stated that human cases of hydatid infection 
may be contracted by eating wild fruits contaminated 
by eggs from the feces of infected canids. 

Not all factors involved in the epidemiology of the 
human infections are known. Some infections may re- 
sult from ingesting eggs from the feces of dogs. Al- 
though they are perhaps not commonly infected now, 
it is possible that dogs harbored FE. granulosus more 
often in former years when reindeer entered much 
more into the economy of the people. Reindeer serve as 
suitable intermediate hosts for this parasite in Alaska 
(4), and, when they were formerly slaughtered for 
food, waste parts were undoubtedly available to dogs. 
Organs such as lungs, in which the larval forms of 
E. granulosus often localize, are usually discarded, as 
would be anything of unusual appearance such as a 
large hydatid cyst. It is also possible that the water 
supply could afford opportunity for human infections, 
since water is obtained from sources open to fecal con- 
tamination by dogs and foxes. 

Further investigation may disclose that hydatid dis- 
ease in Alaska constitutes a serious public health 
hazard. On St. Lawrence Island, at least, in addition 
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to the positive skin reactions, there is considerable 
clinical evidence of echinococcosis. Although a thor- 
ough elinical study of the reactors has not yet been 
made, there has been some opportunity for incidental 
observations. During the past two years two patients 
from the small population of St. Lawrence Island 
have undergone surgery for the removal of liver ab- 
cesses, and one man still has a post-operative drain- 
ing sinus. Routine examination of various individuals 
by Alaska Department of Health personnel has indi- 
eated presence of an unusual number of nodular livers. 

From the work so far, it is concluded that interstate 
shipment of dogs from arctie America should be pro- 
hibited. These investigations are being continued, and 
it is hoped that further work will disclose the over-all 
status of echinococcosis in Alaska, and lead to suitable 
control measures. 
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The Effect of Maleic Hydrazide 
on Certain Dehydrogenases in 
Tissues of Onion Plants* 


F. M. R. Isenberg, M. L. Odland, 
H. W. Popp, and C. O. Jensen 


School of Agriculture, The Pennsylvania State College, 
State College, Pennsylvania 


Maleic hydrazide in aqueous sprays applied to cer- 
tain plants inhibits or reduces growth to an extent de- 
pending upon the concentration of the spray and the 
plant species involved. Tomato plants are very sensi- 
tive to this chemical. According to Schoene and Hoff- 
man (1), the cupric and zine salts of the acid at 
2,000 ppm concentration stopped tomato growth for 
a period of 2 months, after which growth was re- 
sumed. Preliminary tests using the diethanolamine of 
maleic hydrazide on tomatoes confirmed the observa- 
tions of Schoene and Hoffman concerning the retarda- 
tion of growth. Onion bulbs have a much greater toler- 
ance than tomato plants. Several spray applications 
with concentrations ranging up to 3,000 ppm did 
not cause necrotic spots on the leaves, and growth dif- 
ferences between the treated plants and the control 
plants were not visually apparent until 30 days after 
treatment. Plants treated with the chemical were not 
kept under observation long enough to ascertain if 
normal bulb formation would occur. 

Since maleic and fumarie acids are isomeric, it was 
postulated that maleic acid might be interfering with 
the function of one or more enzymes in the respiration 
eyele. In order to test this hypothesis the activity of 


1 Authorized for publication as paper No. 1602 on June 5, 
1950, in the journal series of the Pennsylvania Agricultural 
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several dehydrogenases was determined in tissues of 
plants treated with various concentrations of maleic 
hydrazide, using a triphenyltetrazolium chloride tech- 
nique. 

Mattson, Jensen, and Dutcher (2) suggested that 
certain pyridine nucleotide dehydrogenases reduced 
triphenyltetrazolium chloride to the red water-insolu- 
ble formazan. Kun and Abood (3) reported that suc- 
cinic dehydrogenase activity could be determined in 
rat tissue homogenate by a colorimetric measurement 
of the amount of formazan formed from the tetra- 
zolium salt at pH 7.4. Mattson and Jensen (4) found 
that reducing sugars could be determined at higher 
alkalinity by means of this salt. The method used in 
this study was that of Kun and Abood (3), with cer- 
tain modifications making it suitable for the determi- 
nation of several dehydrogenases in plant tissue. 

Determinations attempted on tomato tissue were not 
successful, since the chlorophyll present prevented 
accurate reading in the colorimeter, and a suitable sol- 
vent was not found to remove the chlorophyll without 
inactivating the dehydrogenases. For that reason onion 
tissues were used, since the bulb and the underground 
portions were free of chlorophyll. The bulbs (sets 1/2 
in. in diameter) were planted in pots, and one lot 
grown in full sunlight in the greenhouse and another 
in complete darkness. When the shoots had attained a 
height of approximately 3 in. they were sprayed with 
maleic hydrazide solutions in concentrations equiva- 
lent to 0 (control), 1,000, 2,000, and 3,000 ppm of 
the free hydrazide for 3 successive days. The etiolated 
plants were tested at the end of 7 days, and the green- 
leaved plants at the end of 20 and 50 days after the 
first spray application. The entire plant of the etio- 
lated onions was tested, but only the underground 
chlorophyll-free parts of the green plant were used. 
The samples were washed in distilled water to free 
them of soil, cut into small fragments, and ground into 
a homogeneous mass. Ten average onion bulbs yielded 
12 ml of homogenate, to which 4 drops of distilled 
water was added to reduce slightly the plasticity of the 
mass, 

The reagents used were: the diethanolamine of 
maleic hydrazide (30% maleic hydrazide) diluted to 
1,000, 2,000, 3,000 ppm of the hydrazide; 0.2M mono- 
potassium phosphate buffer (pH 7.4) ; 0.2M solutions 
of sodium sueccimate, sodium fumarate, sodium malate, 
and sodium pyruvate, all adjusted to pH 7.4; and 
0.2M glucose and alcohol solutions. The dye was a 
freshly prepared 0.1% solution of triphenyltetra- 
zolium chloride. Purified acetone was used as a solvent 
for the formazan produced. 

Each reaction tube contained 0.5 ml of buffer, 0.5 ml 
of substrate, 1 ml of the tissue homogenate, and 1 ml 
of triphenyltetrazolium chloride reagent. By trial it 
was determined that volumetric aliquots of fresh tis- 
sue homogenate of both treated and control plants 
were of similar dry weight. The tubes were placed in 
a 38° C oven for a period of 20-24 hr, after which 
7 ml of acetone was added to dissolve the formazan 
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TABLE 1 


MICROGRAMS OF TRIPHENYLFORMAZAN PRODUCED BY DeHY- 
DROGENASES IN ONE ML OF ONION HOMOGENATE IN 20 
HR aT 38° C FROM PLANTS TREATED wiTH 0, 1,000, 
2,000, 3,000 ppm of MALeIc Hyprazips. 

Testep 20 Days anp 50 Days 
First APPLICATION 


Maleic Hydrazide Concentration 


Substrate Control 1,000 ppm 2,000 ppm 3,000 ppm 


Triphenyiformazan in pg 


20 days after first application 
190 145 135 


Succinate 1380 
Fumarate 195 155 125 135 
Malate 165 135 135 125 
Pyruvate 130 90 90 100 
50 days after first application 
Succinate 125 45 20 63 
Fumarate 143 33 20 30 
Malate 155 33 30 43 
Pyruvate 73 380 30 35 
Glucose 55 25 40 30 
Ethyl alcohel 63 380 20 35 


produeed. The solution was filtered to obtain a clear 
tissue-free solution and read in a Coleman spectro- 
photometer at 490 my. A blank of normal onion tissue 
homogenate which had been heated to 82° C for 5 
min produced no formazan. Likewise, 0.5-ml samples 
of 1,000, 2,000, 3,000 ppm of the maleic hydrazide 
solutions did not reduce the tetrazolium salt at pH 
7.4. A standard curve was prepared using solutions of 
100, 200, 300, and 400 yg of triphenylformazan in ace- 
tone. 

The results obtained from onions treated with maleic 
hydrazide and grown in full daylight are presented in 
Table 1, where the quantity of triphenylformazan pro- 
duced by the several dehydrogenases is indicated. In 
all samples of onions treated with maleic hydrazide, 
the amounts of triphenylformazan produced by the 
dehydrogenases were apparently less than in the 
untreated samples. 

At the time of the 50-day test the leaves of the 
treated onions were approximately 5 in. shorter 
than the leaves of the control plants; the roots of the 
former were about half as long as the roots of the 
latter, and appeared thicker and less fibrous. The 
bulbs of the treated plants appeared swollen and 


TABLE 2 


MICROGRAMS OF TRIPHENYLFORMAZAN PRODUCED BY DEHY- 
DROGENASES IN ONE ML OF ETIOLATED ONION TISSUE 
HomocGenate tn 20 we at 38° C FROM PLANTS 
TREATED WITH 0, 1,000, 2,000, anv 3,000 
PPM OF MALEIC HYprazipe. TesTep 
7 Days ArrTer First APPLICATION 


Maleic Hy@razide Concentration 


Substrate Control 1,000 ppm 2,000 ppm 3,000 ppm 


Triphenylformazan in pg 


Succinate 180 185 10 60 
Fumarate 135 165 35 115 
Malate 157 5 10 15 
Pyruvate 105 10 15 5 
Glucose 15 0 0 20 
Ethyl alcohol 0 20 15 0 
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flabby, with air spaces between fleshy leaf sheaths. 
The proportional reduction in the amount of’ tri- 
phenylformazan produced in the treated samples was 
more pronounced after 50 days than it was on the 
twentieth day after treatment. 

Table 2 gives the results found with onions grown 
in the dark and tested on the seventh day after maleic 
hydrazide treatment. In general the dehydrogenases 
were less active in the etiolated plants than in the 
plants that received full sunlight. These plants grew 
rapidly, and probably the waxy coating on the epi- 
dermis was not so thick as that on the plants grown 
in full sunlight. This condition may have favored the 
entrance of the chemical into the plant tissue. The 
3,000 ppm sprays of maleic hydrazide frequently had 
less effect on the dehydrogenases than the sprays of 
2,000 ppm. This might be attributed to local toxic 
effects severe enough to retard hydrazide translocation. 
Morphological differences were not apparent between 
the treated and control plants. 

The results indicate that maleic hydrazide sprayed 
upon the foliage of plants affects respiration through 
the partial inactivation or inhibition of one or more 
of the dehydrogenases. The rapidity of the effects of 
the chemical apparently are governed by the rate of 
its absorption into the plant. 
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The Effect of Desiccated Thyroid, 
Iodinated Casein, and Casein 
on a Rachitogenic Diet 


I. A. Schechet 


Department of Chemistry, 
Michigan State College, East Lansing 


At Michigan State College a modified Steenbock 
rachitogenic ration is used for the assay of vitamin D 
milks. This ration is somewhat goitrogenic, as well as 
deficient in one of the essential amino acids—namely, 
lysine. Rats fed the Steenbock ration are found to 
have thyroid enlargements with hyperplasia. This is 
to be expected, since the diet on the average has a con- 
tent of 15 y iodine/g as determined by Levine, Rem- 
ington, and von Kolnitz (1). The daily intake of iodine 
necessary to yield a concentration of 1% iodine in the 
thyroid (dry basis), which is essential to normal thy- 
roid functioning, was found by the same workers (2) 
to be approximately ly/day. This same group found 
that the low-iodine goiter is produced when the iodine 
content in the gland is 0.03% or less (dry basis), and 
this corresponds probably to an iodine intake from 
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known sources of 0.3 or 0.4y/day. Therefore, inas- 
much as lack of uniformity in the growth of animals 
might be due to variations in thyroid activity, it was 
considered likely that the use of desiccated thyroid or 
iodinated casein would influence the growth of rats 
fed the rachitogenic diet and result in more uniform 
growth. Because desiccated thyroid is expensive and 
its potency variable, iodinated casein, as prepared by 
Reineke (3), was also used, since it provided a com- 
paratively inexpensive product of nonvariable high- 
thyroid activity. 

With the knowledge of the amino acid requirements 
of the rat, Francis (4) tabulated the amount of the 
individual essential amino acids present in the Steen- 
bock ration and found it to be deficient in lysine. The 
addition of 0.5% lysine effectively increased the 
growth rate in addition to reducing the incidence of 
respiratory infections. Therefore, a study was also 
made of the value of adding casein to increase the 
supply of lysine, one of the limiting amino acids. 


Throughout the pre-rickets-producing period the rats - 


were maintained on a diet that provided for normal 
development in all respects except that the supply 
of vitamin D was limited so that the rats would de- 
velop severe rickets in 21 days. For the rickets-pro- 
ducing period a rachitogenic ration consisting of table 
corn meal 72%, wheat gluten 20%, yeast 1%, and 
NaCl 1% was used, as well as the modifications indi- 
cated in Table 1. 


TABLE 1 
Ration No. Modifications 
as Basal (the above ration) 
1 kg basal+ 5 gr desiccated thyroid* 
1 kg basal+10 “ 
1 kg basal +25 “ 
We ene Basal+1% iodinated casein 
Basal + 0.05% 
Basal+ .025% “ 
Basal+ .0125% “ 
eee Basal + 0.025% iodinated casein —-5% casein 
Basal +5% casein 


* % grain commercial desiccated thyroid tablets were used. 


Young albino rats of the Michigan State College 
strain, weighing from 44 to 60 g and 21-25 days old, 
were assembled into groups of 2 or 3 and fed the 
rachitogenic diet or one of the above modifications for 
21 days and water, ad libitum. They were then placed 
in separate cages 1 day prior to the beginning of the 
10-day assay period, so as to adequately adjust them- 
selves to their new surroundings. The animals received 
a supplement of homogenized vitamin D milk supply- 
ing 4 U.S.P. units of the vitamin. In each series some 
animals were included as negative controls. At the end 
of the assay period the animals were killed, and the 
distal ends of the radii and ulnae removed and cleansed 
of adhering tissue. The bones were then permitted to 
remain at least overnight in 95% ethanol; “line tests” 
were then run. 

The criteria employed were growth during the ex- 
perimental period, general appearance of the lines, 
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and width of the metaphyses, since these are the fac- 
tors used in routine assay. The results are indicated in 
Table 2. 


TABLE 2 
Av Wt 
No. Ay Weekly Wts 
Ration Starting Initial + 
No Ist 2nd 3rd = 
Animals Wt 8 Weeks 
I 30 48.7 55.9 66.1 74.1 25.4 
II 16 49.2 55.4 674 81.6 32.4 
Ill 16 47.8 56.4 65.2 72.5 24.7 
IV 9 51.8 57.2 72.0 81.8 30 
Vv 10 48.4 55.6 63.4 
VI 13 48.0 53.1 62.6 68.2 20.2 
Vil 82 47.3 57.6 66.8 78.1 30.8 
Vill 14 48.7 56.1 65.3 73.8 25.1 
Ix 16 51.8 58.7 748 889 87.1 
x 16 47.2 53.1 71.2 79.4 32.2 


The figures represent several similar series started at 
slightly different intervals. 

(a) During the depletion period the following rats died: 
1 each on rations III and VII; 10 on ration V; and 5 on 
ration VI. (0) During the assay period the following rats 
died: 1 each on rations II and VIII ; 2 each on rations I, III, 
1X, and X ; 3 on ration IV ; and 4 each on rations VI and VII. 

All rachitic metaphyses were of desirable width and char- 
acter. . 

Line test results: 


a) Rats on rations I and VIII produced medium to thin 
lines. 


b) Rats on rations III, IV, and VI produced thin high 
lines. 

c) Rats on rations II, VII, and IX produced uniform 
medium lines. 

d) Rats on ration X produced lines varying from medium 
to diffuse. 


From the data it is evident that rations III, IV, 
V, and VI are unsuitable for the standard 21-day 
period. This may be attributed to an excessive intake 
of desiccated thyroid or iodinated casein. The detri- 
mental effects assert themselves usually within 24 
weeks, as evidenced by the number of rats that died 
during the rickets-producing and assay periods and 
by the high thin line of calcification, which is usually 
the result of insufficient food consumption. 

The addition of 5 grains of desiccated thyroid to the 
basal ration produced the best growth, as well as the 
most uniform lines, when compared with the rest of 
the respective series. Rations VII and I appear about 
equal in their ability to promote growth; however, the 
addition of 0.025% iodinated casein appears to aid 
definitely in calcification response. Each series of rats 
received Michigan State College homogenized vitamin 
D milk caleulated to supply 4 U.S.P. units vitamin D. 
Some variation in the actual potency of vitamin D 
milks might, of course, be expected. A series contain- 
ing rats fed 0.025% iodinated casein, 0.0125% iodi- 
nated casein, as well as plain basal, were fed milk of 
somewhat lower vitamin D content because the line 
test responses were generally smaller. Nevertheless, 
those receiving ration VII showed better responses. 

The fact that rats on ration II seem to do better 
than rats on ration VII is quite interesting since ap- 
parently both represent optimum tolerable levels of 
desiccated thyroid and iodinated casein. The possi- 


bility exists that the thyroid extract may differ some- _ 
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what in its over-all physiological activity from that of 
the iodinated protein. 

The results with ration VIII containing 0.0125% 
iodinated casein indicated that this amount of iodi- 
nated casein did not affect the animals with regard 
to rickets production and the line test. 

In no ease did the average gain in weight in 3 weeks 
of rats receiving either ration II or VII exceed the 
respective basal group by more than 7 g. This may be 
attributed to the fact that the basal ration is deficient 
in lysine as well as available phosphorus, thus limiting 
the effect of either the iodinated casein or desiccated 
thyroid as growth stimulators. When rations IX and 
X were employed, the growth rate was greatly in- 
creased over the corresponding basal fed group. Fur- 
thermore, the incidence of respiratory ailments was 
greatly reduced by the addition of casein to the ration, 
thereby providing greater economy in animal usage. 
The growth attained by the end of the first two weeks 
was sufficient to suggest that only a two-week period 
would be necessary for the preparation of rats for 
vitamin D assays. The results, therefore, compare 
favorably with those obtained with lysine. The line 
test results, using rations IX and X, further substan- 
tiate the effectiveness of iodinated casein in producing 
more uniform lines. 
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Screening of Potential Cancer- 
inhibiting Agents* 


Maxwell Gordon,” ? Jean B. Siri, and 
Jane G. Campbell 


Radiation Laboratory, Department of Chemistry, 
and Division of Medical Physics, 
University of California, Berkeley 


Fildes (1) in 1940 stated that modified essential 
metabolites should be sufficiently closely related to the 
essential metabolites on which they are based as to 
fit the same enzyme, but sufficiently different to be 
devoid of essential metabolic activity. 

Since various investigators (2) had reported that 
the concentration of nucleic acids in tumor-bearing 
animals is greater than in normal animals, it was ap- 
parent that adenine and guanine inhibitors might be 
found which would retard tumor growth, without ad- 


'The work described in this paper was sponsored by the 
Atomic Energy Commission. 

2 Atomic Energy Commission Postdoctorate Research Fel- 
low in the Physical Sciences of the National Research Coun- 
cil, 1949-50. 

*Present address: Organic Chemistry Department, Im- 
perial College of Science and Technology, London 8. W. 7, 
England. 
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TABLE 1 


SuRvIVAL TIME oF MICE BEARING MYELOID LEUKEMIA C1498 ' 
Mean 
MLD/50 Dose No. IP Mean - - 
Formula and name mg/20g wmg/20g injections _ survival 
mouse mouse weekly time (days) 
1 2,4,6-Triamino pyrimidine sulfate > 40 4.0 3 10.8 10.3 
NH 2 
| $04 
N iy SS 
2 4,6-Diamino-2-mercaptopyrimidine > 40 4.0 3 10.3 10.3 
HS Wie 
3 4,5,6-Triamino-2-mercaptopyrimidine sulfate 40 4.0 3 8.0 10.3 
NH» 
| 
4 2,4,5-Triamino-6-hydroxypyrimidine sulfate 2.5 1.0 3 10.2 10.3 
OH 
NH) 
| H 2 $0, 
NH N 
5 2-Amino-6-hydroxy-8-mereaptopurine 0.5 0.2 3 10.5 9.5 
OH 


6 2,6-Diamino-8-mercaptopurine 0 0.6 3 5.0 9.5 


versely affecting the whole animal. Hitchings (3) and aminopurine* and to other purines to be reported 

Burchenal (4) have demonstrated the adenine inhibi- later. None of the compounds prepared in this pro- 

tion of 2,6-diaminopurine, and Roblin (5) and Kidder gram to date showed any ecancer-inhibiting action, but 

(6) showed the antimetabolite action of 8-azaguanine. they are being reported in an effort to avoid duplica- 
In this laboratory we have been working on the 

synthesis of some thiazolinopurines related to 2,6-di- ant” 
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N 
SH 
NH» N N 
righ 


Mean 


Ref MLD/50 Dose No. IP Mean ortua 
N ' Formula and name mg/20g mg/20g injections survival time of 
mouse mouse weekly time (days) 
7 2,6-Diamino-8-hydroxypurine - HCl 5.0 0.4 3 4.0 7.5 
NH, 
N N 
8 2,6-Diamino-8-acetonylmercaptopurine - HCl 50 20 14 6.0 11.0 
NH» 
N 
| y $-CH, COCK; ACI 
NH aS N 
9 2,6-Diamino-8-carboxymethylmercaptopurine 0.05 0.02 3 9.0 9.5 
NH 
2 
a NH 
| S-CH, CO, 
> 
WH, Sn 
10 2,6-Diamino-8-carbethoxymethylmercaptopurine - HCl 0.5 0.2 3 5.0 9.5 
NH 
HCI 
Wz $-CH, CO,CoHs 
11 2,6-Diamino-4’-methyl-[3’,2’-h]-thiazolinopurine - HC] 2.5 1.0 3 9.8 10.3 
CH; 7 
ao N 
EN 7 
TABLE 2 
SuRVIVAL TIME oF MICE BEARING MAMMAky TuMorRS (E0771) 
5 2-Amino-6-hydroxy-8-mereaptopurine 05 0.2 3 8.0 22.5 
6 2,6-Diamino-8-mercaptopurine 1.0 0.6 3 10.5 22.5 
7 2,6-Diamino-8-hydroxypurine - HCl 5.0 0.4 3 23.0 22.5 
8 2,6-Diamino-8-acetonylmercaptopurine : HCl 50 20 14 12.5 21.0 
9 2,6-Diamino-8-carboxymethylmercaptopurine 0.05 0.02 3 19.5 22.5 
10 2,6-Diamino-8-carbethoxymethylmercaptopurine - HCl 0.5 0.2 3 15.0 22.5 


tion by other investigators. Some of the pyrimidines 
reported were used as intermediates in other syntheses, 
but they are included here since their antileukemic 
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possibilities had not previously been explored. 
The customary screening procedure was carried out 
using C57 black mice into which had been implanted 


1] 


either the undifferentiated adenocarcinoma Eo771 or 
the myeloid leukemia C1498. Dosage of the compounds 
to be screened was arbitrarily set at 40% of the 
MLD/50 dose, except in cases where the animals 
reacted unfavorably to this amount. 

Recently Skipper (7), working with Ak4 mouse 
leukemia, reported that substitution of the 8-position 
of 2,6-diaminopurine eliminates its antileukemie ac- 
tivity. These results are confirmed by our data. Studies 
are now in progress with purine derivatives, similar to 
those in Table 1 (6-11), in the adenine, guanine, and 
isoguanine series. 
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Utilization of C**-labeled Glucose by 
Cardiac Muscle Treated with a 
Cardiac Glycoside 


Albert Wollenberger* 


Department of Pharmacology, 
Harvard Medical School, Boston, Massachusetts 


Investigations in several laboratories have shown 
that cardiac muscle tissue exposed in vitro to a car- 
diac glycoside, or isolated following administration 
of the drug in vivo, respires at a markedly elevated 
rate (1). Because this increase in respiration is re- 
stricted to intact tissue and is a function of the con- 
centration of appropriate exogenous substrate, it has 
been attributed to an increase in the rate of permeation 
of the substrate into the cell. This paper provides 
evidence that the phenomenon requires a different ex- 
planation. 

Ouabain in a final concentration of 5x 10-* M was 
added simultaneously with C**-labeled glucose to slices 
of dog myocardium respiring in substrate-free medium. 
The C**O, evolved in the oxidation of the sugar was 
absorbed by the alkali in the center cup of the respi- 
rometer vessel. Table 1 shows that the stimulation of 
respiration by the cardiac glycoside was not accom- 
panied by a greater uptake of glucose; on the contrary, 
somewhat less glucose was taken up than in the ab- 
sence of the drug. However, the rate of glucose oxida- 
tion was doubled. According to calculations based on 
the data in Table 1, the fraction of glucose consumed 
which was oxidized to carbon dioxide and water rose 
from 16% to 38%. Comparison of the Qc'*o, and Qco, 

1 This work was supported by a grant from the Life Insur- 
ance Medical Research Fund. The author wishes to express 
his thanks to Robert B. Olson for a gift of glucose evenly 
labeled with carbon 14 and for his interest in the problem, 


and to Elizabeth White for measuring the radioactivity of 
the samples. 
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TABLE 1 


EFFECT OF OUABAIN ON THE UTILIZATION OF C™-LABELED 
GLUCOSE By SLICES oF DoG VENTRICULAR 
CARDIAC MUSCLE 


s 
Control 3.03 1.61 0.07 2.97 7.80 8.33 
5x10*% M Ouabain 2.69 0.63 0.02 6.08 11.07 11.18 


~~ 150 mg of slices (wet wt) per vessel, shaken in 2.85 ml 
modified Krebs-Ringer-phosphate solution (4); O, atmos- 
phere, 38° C. Glucose (16.1 micromoles) and ouabain added 
after 45 min; 2-hr incubation period in glucose. All quanti- 
ties are expressed as pl ideal gas (N.T.P.) absorbed or evolved 
/mg dry tissue/hr. 
values shows that the acceleration of cardiac respira- 
tion by ouabain is quantitatively accounted for by the 
increase in the rate of glucose oxidation. 

Table 1 indicates further that lactic acid production 
by cardiac slices during aerobic incubation in glucose 
is greatly reduced by ouabain. The Qjactate declined 
from 1.61 to 0.63. The change in keto acid production 
was minor in comparison. Since endogenous lactate 
formation was nil, one can calculate from the data 
that the amount of glucose consumed which was con- 
verted to lactate decreased from 28% to 11%. And, 
since the decrease in lactate appearance was not ac- 
companied by synthesis of glycogen,? it is also evident 
that most of the extra glucose oxidized under the influ- 
ence of ouabain would, in the absence of drug, have 
been glycolyzed. 

Suppression of aerobic glycolysis by ouabain has 
also been observed in smooth muscle (2). In brain 
cortex, on the other hand, which is the only animal 
tissue besides heart muscle that has been found to 
respond to cardiac glycosides with an increase in 
respiration, these drugs strongly stimulate aerobic 
glycolysis (3). The greater abundance of the Krebs 
cycle phorase enzymes relative to the glycolytic 
enzymes in heart muscle as compared to brain cortex 
may be responsible for the difference in the metabolic 
response of these two tissues to cardiac glycosides. 

It has previously been reported (4) that in the 
presence of pyruvate, which increases the rate of 
oxygen consumption of cardiac slices to the level at- 
tained following addition of a cardiac glycoside in 
glucose or in lactate, the drug causes no further in- 
crease in metabolism. One may infer that in cardiac 
muscle the cardiac glycosides accelerate the formation 
of pyruvate from glucose and lactate. Experiments 
aimed to test this hypothesis are now in progress in 
this laboratory. 

Little can be said at this stage concerning the sig- 
nificance of the present findings with regard to the 
action of the cardiac glycosides on cardiac function. 
As has been pointed out before (4), it seems unlikely 
that the stimulation of cardiac energy metabolism by 


2? The glycogen content of the slices declined rapidly during 
the preliminary incubation and remained uniformly very low 
(about 20 mg/1,100 g) during the experimental period. 
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these compounds is the cause of the increase in the 
force of contraction or of other effects on the function 
of the myocardium. More probably, the functional and 
metabolic changes are both products of a cellular 
alteration the nature of which still remains to be 
disclosed. 
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The Reduction of Triphenyltetrazolium 
Chloride by Dehydrogenases 
of Corn Embryos 


C. O. Jensen, W. Sacks, and F. A. Baldauski 


Department of Agricultural and Biological Chemistry, 
The Pennsylvania State College, 
State College, Pennsylvania 


The fact that triphenyltetrazolium chloride is re- 
duced to the red formazan by enzymes of viable tissue 
has been shown by several authors (1-3). Jerchel 
and Mohle (4) reported that the apparent redox po- 
tential (E’p at pH 7.0 of 2,3,5-triphenyltetrazolium 
chloride was about - 0.08 v. This fact suggested that 
the compound might be reduced through the catalytic 
action of certain pyridine nucleotide dehydrogenases, 
for the redox potentials of most of these enzyme sys- 


is 0.00 v at pH 7.0. Fred and Knight (5) found that 
sodium malonate, sodium azide, 2,4-dinitrophenol, so- 
dium fluoride, and iodoacetic acid at M/100 concen- 
tration merely slowed reduction of the salt by Penicil- 
lium chrysogenum. From this lack of specificity of in- 
hibitors, the authors of the latter article concluded 
that a number of enzyme systems are able to reduce 
the dye. 

We have investigated several enzyme systems, pre- 
pared from corn embryos, as to their ability to reduce 
the tetrazolium reagent. The apoenzyme mixture was 
prepared by the following method: Corn kernels were 
placed in water overnight, and the embryos were re- 
moved from the remainder of the kernel, extracted 
with acetone, dried, and ground with water. The ex- 
tract was pressed out, centrifuged, and dialyzed. The 
solution was brought to pH 5.7, centrifuged, adjusted 
to pH 7.0, and saturated with ammonium sulfate. The 
precipitate was filtered, dried on a porous plate, and 
finally dried in vacuo over sulfurie acid. Diphospho- 
pyridine nucleotide (DPN) was prepared by the 
method of Williamson and Green (6), and triphos- 
phopyridine nucleotide (TPN) was prepared by the 
method of Adler, Elliot, and Elliot (7). 

The ability of pyridine nucleotide enzyme systems 
to reduce the tetrazolium salt was determined by pre- 
paring solutions containing equal volumes of 1% 
apoenzyme preparation, 0.1% coenzyme, 0.5% tetra- 
zolium salt, 4% substrate, and M/15 phosphate buffer 
(pH 6.6). The solutions were placed in the dark at 
room temperature and examined for color formation 
after 45 min. 


TABLE 1 
REDUCTION OF TRIPHENYLTETRAZOLIUM CHLORIDE BY CORN EMBRYO DEHYDROGENASES 


Color 
Dehydrogenase System Coenzyme Substrate Redox Potential at pH 7.0 Developed 
in 45 Min 
Succinate/fumarate cwae Sodium succinate 0.00 Kalckar (1941) None 
Glutamate/a-ketoglutarate DPN Sodium glutamate - 0.03 
Malate/oxalacetate DPN Sodium malate — 0.102 Lehmann and Jorgensen (1939) Pink 
Ethyl alcohol/acetaldehyde DPN Ethyl alcohol — 0.163 Kalekar (1941) ad 
Lactate/pyruvate DPN Sodium lactate 0.18 Barron and Hastings (1934) 
Glyceraldehyde-3-phosphate/1,3- DPN *Sodium fructose 
diphosphoglycerate diphosphate 0.28 Ochoa (1946) 
8-Hydroxybutyrate/acetoacetate DPN Sodium-f-hydroxy- 
butyrate 0.293 Hoff-Jorgensen (1938) 
Isocitrate/oxalosuccinate TPN Sodium isocitrate -— 0.30 Ochoa (1946) Pink (after 
24 hr) 
Glucose /gluconate DPN Glucose - 0.45 sad (1946) Pink 
a-Glycerophosphate/triosephosphate DPN Sodium-a-glycero- 
phosphate 


* Aldolase was assumed to be present. 


tems fall below — 0.08 v. One of these systems, glucose 
dehydrogenase, was found to reduce the tetrazolium 
salt (2). Kun and Abood (1) reported that succinic 
dehydrogenase, which does not require a coenzyme, 
also reduced the tetrazolium compound at pH 7.4 and 
that the amount of formazan produced could be used 
as a measure of succinic dehydrogenase activity. The 
reduction by succinic dehydrogenase is unexpected, for 
the redox potential of the succinate/fumarate system 
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The dehydrogenase systems shown in Table 1 were 
tested under aerobie conditions. Similar results were 
obtained when the solutions were placed in evacuated 
Thunberg tubes. When the enzyme system reduced the 
tetrazolium salt, the omission of enzyme, coenzyme, or 
substrate resulted in no color formation. 

The following pyridine nucleotide dehydrogenases 
requiring DPN reduced the tetrazolium salt: glucose 
dehydrogenase, aleohol dehydrogenase, malic dehydro- 
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genase, $-hydroxybutyric dehydrogenase, lactic acid 
dehydrogenase, 3-phosphoglyceraldehyde dehydrogen- 
ase, and «-glycerophosphate dehydrogenase. 

Triphenyltetrazolium chloride was also reduced by 
isocitrie dehydrogenase, a pyridine nucleotide dehydro- 
genase requiring TPN, but the reduction was very 
slow as compared to the DPN enzyme systems.* 

When sodium glutamate was employed as the sub- 
strate, no color developed, although glutamic dehydro- 
genase has been shown to be present in seeds (8). Since 
the redox potential of this dehydrogenase system has 
been reported as -0.03 v, it is possible that the 
enzyme, even though present, would not reduce the 
tetrazolium salt. 

The addition of sodium succinate to the enzyme mix- 
ture prepared from corn embryos did not result in the 
reduction of the tetrazolium salt at pH 6.6. At this 
pH the redox potential of the succinate/fumarate 
system probably is above the redox potential of the 
tetrazolium salt, and a reaction should not be ex- 
pected. However, the addition of coenzyme and sodium 
succinate to the enzyme preparation resulted in a re- 
duction of the salt. Possibly this indicates that succinic 
dehydrogenase was present in the enzyme mixture and 


1The dimethyl ester of isocitrie lactone was kindly sup- 
plied by H. B. Vickery, of the Connecticut Agricultural Ex- 
periment Station. 


that the reduction of the tetrazolium salt only took 
place through the action of pyridine nucleotide sys- 
tems which were one or more steps removed from the 
succinate reaction. 

It is probable that the reduction of triphenyltetra- 
zolium chloride by viable corn embryos can take place 
if one or more dehydrogenase systems with favorable 
redox potentials are present. The presence of active 
enzyme systems does not necessarily indicate seed 
viability, but the absence of active dehydrogenases 
probably indicates loss of germinating ability. 

Because of the simplicity of the equipment and pro- 
cedure, the elimination of the use of flavoprotein and 
cytochrome preparations, and the stability of the 
formazan, the use of triphenyltetrazolium chloride 
provides a convenient method for determining the 
presence of certain dehydrogenases. 
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Comments and Communications 


Paper Ionophoresis 


In a recent communication by McDonald, Urbin, 
and Williamson (Science, 112, 227 [1950]), and ex- 
perimental technique was described for the separation 
of various ions on filter paper strips saturated with 
electrolyte solutions across which an electric potential 
had been impressed. They also used this same method 
to determine mobilities of certain ions. It is certainly 
true that this method is, in many cases, capable of giv- 
ing good ionic separations, as these authors have con- 
cluded. However, it is open, to question whether the 
experimental conditions reported are satisfactory for 
determination of ion mobilities. 

In a recent publication (J; Am. Chem. Soc., 72, 
2943 [1950]) we painted out that the progression of 
certain ions along filter paper under conditions essen- 
tially similar to those described by McDonald et al. 
was not a linear function of time. Although it is true 
that our experimental conditions were not exactly the 
same as those reported by McDonald et al., all the 
essential elements upon which the following discus- 
sion bears were present in both studies. That is to say, 
electrolyte was fed continuously to the filter paper by 
capillary forces from both its ends, which were im- 
mersed in electrolyte supply vessels during the time 
a current flowed through the paper; the paper hung 
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free in a surrounding enclosed vapor space; and the 
mixture to be separated was applied to the paper at 
an intermediate point. 

It is manifest that, for any method to be suitable 
for ion mobility studies, the following minimum econdi- 
tions be met: 

1. Adsorption must not be a factor, or must be cor- 
rected for if present. 

2. Electroendosmosis must be taken into account in 


eases where appreciable zeta potentials are to be antici- 
pated. 


3. The path through which the ion migration is ob- 
served must be uniform with respeet to the applied elec- 
trical field, with respect to its ionic composition, and with 
respect to temperature. 

None of these factors apparently has been given 
consideration in.the paper under discussion. 

With respect to point 1, it is conceded that some 
ions behave on paper saturated with electrolyte solu- 
tions in a manner similar to their behavior in “free 
solution.” However, this factor is strictly dependent 
upon the system under consideration and, in certain 
instances in our own experience (e.g., with the dye 
acridine orange in certain electrolytes), strong ad- 
sorption may altogether preclude the application of 
this technique. 

With respect to point 2, the authors make the state- 
ment that electroendosmotic flow did not appear to be 
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a serious effect. However, they base this conclusion 
upon the fact that their experimental values happen 
to agree (within 17% in the case of nickel in nickel 
sulfate) with values obtained by the conventional 
Hittorf method. In our own experience at pH’s far 
removed from pH 2, electroendosmosis may require 
a correction factor of as much as 20% (see above-men- 
tioned reference, paragraphs dealing with apparent 
cathodic migration of gamma globulin at pH 8.6). 
However, even in a system in which adsorption be- 
tween the ion to be measured and the filter paper does 
not oecur, and in which correction is made for the 
electroendosmotie flow, it is probable that insurmount- 
able difficulties would exist under the experimental 
conditions reported. 

When currents of the order reported (1-3 ma) are 
caused to flow through narrow strips of filter paper 
that have been saturated with most electrolytes, appre- 
ciable heat is developed in the strip. As a result, 
water distills from the paper. (We have checked this 
point using the conditions reported—i.e., with E. & D. 
No. 613 paper strips 1 and 2 em wide saturated with 
0.1 N- KCl. When currents even as low as 1 ma were 
caused to flow through the paper, gross distillation 
from the paper, with condensation on the enclosing 
vessel, was observed.) 

Since the paper is dried by this procedure and its 
state of capillary saturation is decreased, capillary 
forces continuously “siphon” fresh electrolyte from 
the buffer vessels into the paper. The fact that the 
electrolyte solute used is not volatile adds further com- 
plications. As a result of the above distillation, the 
KCl concentration is being continuously increased on 
the paper during the course of the experiment. This 
is not, of course, a linear function along the path of 
ion migration. 

Each succeding increment of filter paper beyond the 
buffer vessel receives less volume of electrolyte by 
the amount that has been evaporated in the preced- 
ing increment. Since the actual cross section of the 
paper is constant, a flow rate gradient results in the 
fluid flow along the length of the filter paper strip 
from each buffer vessel, decreasing as the center of 
the paper is approached. (Electroendosmosis aug- 
ments this flow rate on the anode side of the center 
and diminishes this flow rate on the cathode side.) 
Then, in analogy, the ions applied at the center of the 
paper must “swim” upstream against a current that 
is constantly increasing in swiftness as the electrode 
vessels are approached. In fact, this effect is so defi- 
nite that we have been able to design experiments 
(in press) in which ions falling within certain ranges 
of mobility actually reach stationary positions of 
mobility equilibrium where their tendency to flow 
upstream in consequence of their charge in the electric 
field is exactly counterbalanced by the countercur- 
rent flow of electrolyte toward the center of the paper. 
Furthermore, these final equilibrium positions are 
quite independent of the point of application of the 
particular ion to the paper. 
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_The complications resulting from the progressive 
increases in concentration of solute in cases of non- 
volatile solutes could be avoided theoretically by uti- 
lizing as electrolyte a volatile solute which forms, with 
water, an azeotrope of constant composition, and by 
utilizing this particular mixture as electrolyte so that, 
when distillational equilibrium was achieved, a con- 
stant ionie strength would be maintained on the paper. 
However, this would not eliminate the flow gradients 
that we have observed. 

In our own experience, temperature control of the 
strip is very difficult to achieve under the conditions 
reported by McDonald et al., except in cases where 
very low currents are permitted to flow, since cooling, 
limited to the processes of convection and radiation, 
does not seem to be adequate under these conditions to 
dissipate the heat produced. 

We have found that, if the vapor space surrounding 
the strip is eliminated, temperature control is simpli- 
fied by permitting the process of conduction to be 
used for cooling. At the same time, the distillational 
equilibria and accompanying fluid flow gradient can 
be eliminated. This can be carried out in a number of 
ways, perhaps most conveniently by clamping the 
paper strip between plate glass strips (preferably 
treated with an antiwetting agent—for example, one 
of the silicone preparations). “Edge effects” can be 
reduced by limiting observations to migration near the 
center axis of relatively wide strips or, in the case of 
narrow strips, by utilizing gaskets which are placed 
at the edges of the paper strip, and which are con- 
veniently made of the filter paper under investigation, 
saturated with a silicone grease to define an enclosed 
channel completely filled by the filter paper strip. 
Another satisfactory method is to place the paper in 
carefully fitted shallow channels machined in lucite 
blocks that are provided with carefully fitted covers. 

Where currents are high and heating must be elimi- 
nated, we have found that it is satisfactory to place 
the strips on aluminum blocks partially immersed in 
equilibrium ice ba:is, a thin layer of electrical insula- 
tion being placed between the paper strip and the 
metal. (G. W. Smith and K. A. Kraus have inde- 
pendently used a similar method for this purpose 
[personal communication }.) 

An ingenious method of correcting these difficulties 
has been suggested by A. Tiselius (personal communi- 
cation), wherein the paper strips saturated with elec- 
trolyte solution are immersed in water-immiscible, 
nonpolar liquids to provide a seal about the paper and 
a medium for removing by conduction any heat de- 
veloped. The latter method would presumably be suit- 
able for systems in which the components to be sepa- 
rated do not possess large nonpolar constituent groups 
that might interact with the nonpolar sealing and 
cooling medium at the polar-nonpolar interface. (In 
certain polar-nonpolar systems we have experimental 
evidence, however, that this interaction at the inter- 
face may lead to “chromatographic” separation in the 
absence of any electrical potential.) 
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In view of the above considerations, it seems prob- 
able that it is only fortuitous that the results reported 
by MeDonald et al. approach the Hittorf values as 
closely as they appear to. 

E. L, DurruM 
Army Medical Service Field Research Laboratory 
Fort Knox, Kentucky 


On a Recent Proposal to Correct an Error 
Committed by the International Com- 
mission on Zoological Nomencla- 

ture at the Paris 1948 Meeting 


On October 28, 1950, Francis Hemming, Secretary 
to the International Commission on Zoological Nomen- 
clature, undertook to cireularize by mail the taxon- 
omists working on the insect order Lepidoptera to 
determine their views on a proposition to correct a 
serious error made by the commission in its haste at 
Paris in 1948. Several important principles are in- 
volved in this proposal, with implications far beyond 
the name of the Monarch Butterfly, which was directly 
involved. 

In brief, the proposal is a further extension of Mr. 
Hemming’s campaign to replace the Law of Priority 
with Nomina Conservanda. Like so many previous 
eases, his proposal is accompanied by almost no justi- 
fication beyond the statement that “greater confusion 
than uniformity” would result. His direct statements 
that “the name universally applied to” the Monarch is 
plexippus and that the Indo-Oriental species involved 
“is now universally known as Danaus genutia” are not 
only in error but are not even close to the truth. 

Furthermore, Mr. Hemming proposes to take no ac- 
count whatever of a careful lectotype designation al- 
ready published; he proposes to designate a published 
illustration as a type of a species; and he proposes to 
designate a new type locality for that species which is 
not even the locality of the figured specimen. In choos- 
ing this figure, in a group of animals where color is of 
great importance in taxonomy, he chooses a black-and- 
white figure, stating that no colored figure is available. 
At least 4 of the best-known works on American but- 
terflies, from 1904 to 1948 in at least 18 editions, have 
colored figures that could have been used. 

In circulating his proposal Hemming neglected to 
send a copy to several prominent interested lepidop- 
terists, including the author of the only modern re- 
vision of the subfamily involved. (We note with 
interest that this man had previously taken a stand 
opposite to that now taken by Hemming.) 

These principles and the method of action proposed 
by Hemming are so objectionable to us that we feel it 
necessary to present our criticisms and suggestions. 
We believe that many taxonomists working in other 
groups will be equally interested in the ease. 

At the 13th meeting of the International Commis- 
sion at Paris in 1948, it was the intention of the com- 
mission to fix the trivial name plexippus Linnaeus, 
1758, to the North American species known as the 
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Monarch Butterfly. Linnaeus had proposed plexippus 
for specimens collected by Peter Kalm in North 
America and for his own specimens from China, and 
the name had since been applied to the 2 separate and 
distinet species found in these two regions. But lepi- 
dopterists were not agreed as to whether there was 
a type for plexippus, and the application of the name 
was thus a matter of opinion. The commission at- 
tempted to carry out their intention by designating an 
official figure (Holland. Butterfly Book, pl. 7, Fig. 1, 
[1931]) to replace the type. They erred in carelessly 
assuming that this represents the North American 
Monarch, for it actually is a figure of a distinct sub- 
species of that butterfly occurring in. northern South 
America and parts of Central America. Thus the 
name Danaus plexippus plexippus (L.), 1758, was 
fixed to the South American subspecies, and the name 
of the North American subspecies became Danaus 
plexippus menippe (Hiibner), 1816. Hence, the Com- 
mission’s hurried action resulted in quite a different 


fixation than that intended. This error has already . 


been discussed by one of the present writers (Field. 
Proc. Entomol. Soc. Wash., 52, 234 [Oct. 1950]). 

Hemming’s proposal would correct this error by 
deleting from the Opinion to be rendered the reference 
to Holland’s figure and substituting a reference to an- 
other figure in its place (Clark. Proc. U. S. Nat. 
Museum, 90, pl. 71, Fig. 1 [1941]) and further by 
designating a type locality, “Pennsylvania.” 

We are strongly against this proposal for three 
reasons. 

First, because we believe that a strict application of 
the Law of Priority will serve the best interests of all 
concerned. Linnaeus’ own material came from China 
and represented the Indo-Oriental species (some- 
times referred to as genutia Cramer). We know this 
because he definitely states (in Mus. Lud. Ulr., 262 
[1764]) “meus e China.” It is clear that Linnaeus con- 
fused several species under the name plexippus, for 
although 2 of the 4 literature references listed by 
Linnaeus in his original description (Systema Naturae, 
Ed. X, 471 [1758]) refer to the North American 
Monarch, the other 2 refer to still another distinct 
New World species. The first part of the Linnaean de- 
scription would fit either of these American species or 
the Indo-Oriental species, but he added at the end of 
his description a sentence (“ale primores fascia alba, 
ut in sequente” [chrysippus] “cui similis”) that could 
apply only to the Indo-Oriental species. The fact of 
the matter is that Linnaeus intended the name for the 
Indo-Oriental species (his Chinese specimens) and at 
the same time misidentified these American species 
with this Indo-Oriental species. 

Corbet (Proc. Roy. Entomol. Soc. Lond., 18, pts. 
9-10, 188 [Oct. 1949]) has already presented a per- 
fect ease for applying the name to the Indo-Oriental 
species and has designated a Chinese specimen in the 
Linnaean Collection in London as the lectotype, for he 
says, “I have no hesitation in taking the male speci- 
men bearing the Linnaean name label” (in Linnaeus’ 
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handwriting) “as the name-type of P. plexippus.” We 
regard this an an unequivocal designation of a lecto- 
type.’ By accepting Corbet’s action as final we would 
be following the intent of Linnaeus. 

Second, we are opposed to this proposal because we 
believe the evidence advanced by Hemming and Cor- 
bet to support a nomen conservandum’ is not conelu- 
sive. 

It is claimed that the application of the name 
Papilio D. piexippus Linnaeus, 1758, to the Indo-Ori- 
ental species would result in greater confusion than 
uniformity. Hemming, in presenting the proposal to 
place this name on the Official List of Specifie Trivial 
Names in Zoology and to conserve it for the North 
American species, states that it would be most con- 
fusing to apply the trivial name plexippus to a species 
other than the North American Monarch.’ Further, on 
page 2 under point (7) of the present proposal sent 
out to specialists by Mr. Hemming, he states that “Dr. 
Corbet realized the confusion to which this conclusion 
would give rise.” On page 2 under point (4) he says: 
“. . . this species” (the North American one) “came 
to be known as Danaus plexippus (Linneus), the 
name universally applied to it.” 

We believe that these statements cannot be justified 
by the facts. We ask, Confusing to whom? Univer- 
sally applied to it by whom? The American species is 
not now, and never was, universally known as plexip- 
pus. If we examine the record (figures compiled from 
the revision of the American Danaidae by D’Almeida. 
Mem. inst. Oswaldo Cruz, 34, fase. 1, 44 [1939]), the 
following is evident. Six different names have been 
applied to the North American Monarch. The name 
most commonly used is archippus in slightly over 49 
per cent of the literature (individual references), 
whereas the name plexippus has been used in only 
about 30 per cent of the literature on the North 
American species. After Barnes and Benjamin (Can. 
Entomol., 56, 16 [1924]), pointed out that archippus 
was a homonym and that Danaus menippe (Hbn.) 
should be used for the North American species, the 
name archippus gradually dropped out of the litera- 
ture and was replaced by the names plexippus and 
menippe. D’Almeida (see above) rejects the name 
plexippus for the North American species and applies 
it to the Indo-Oriental species. Forbes uses the name 
menippe for the North American species in 1939 (J. 
N. Y. Entomol. Soc., 51, 297). Talbot, in his paper 
“Revisional Notes on the Genus Danaus Kluk” (Trans. 
Roy Entomol. Soc. Lond., 93, pt. 1, 115 [1943]), uses 
the name menippe for the North American species 

1 Before taking any action in this case the commission 
should first consider this designation. Corbet’s designation 
should be voided before any attempt is made to apply the 
name plevippue to the North American species. 

2 The International Congress of Zoology, meeting in Monaco 
in 1913, gave the International Commission on Zoological 
Nomenclature the plenary power to suspend the cules where 
in its (the commission's) judgment the strict application of 


the rules would clearly result in greater confusion than 
uniformity. 


It is our belief that it might perhaps be inconvenient, but 
no more confusing one way than the other. 
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and the name plexippus for the Indo-Oriental one. 
Not only Talbot, Forbes, Barnes, and Benjamin, but 
a number of others, have used the name menippe for 
the North American species, so that there are alto- 
gether approximately 20 separate papers in which the 
name menippe is used for the North American species. 

Hemming further states (on p. 2, under point (5) 
of the proposal being here discussed) that “... 
Species ‘B’” (the Indo-Oriental species) “. . . is now 
universally known as Danaus genutia (Cramer).” We 
believe that this also is a misstatement of fact. Ac- 
cording to the latest catalogue treating the literature 
for the Indo-Oriental species (Bryk. Lepidopterorum 
Catalogus, pars 78, Danaidae I, [1937]), there are 64 
references in which the Indo-Oriental species (the 
typical subspecies, plus its forms) is treated as plexip- 
pus and about 30 in which it is treated as genutia. In 
other words, there are twice as many references in 
which the name plexippus is used for the Indo-Ori- 
ental species as there are references in which the name 
genutia is used for this species. If we consider the 
literature for all the subspecies of the Indo-Oriental 
species, it is immediately apparent that there is an 
overwhelming preponderance of usage for the name 
plexippus as opposed to genutia. Even in the total 
usage for the name plexippus in literature, we see 
that this name has been used in 64 references of the 
Indo-Oriental species and only slightly more often 
(68) in references to the American insect. 

In a survey made of the usage of the names plexip- 
pus, genutia, menippe, and archippus by Talbot 
(Trans. Roy. Entomol. Soc. Lond., 93, pt. 1, 115 
{1943]) made from books written by reputable authors 
in systematic and faunistie work, he stated that a 
large majority of those who recorded the Indo-Ori- 
ental species used the name plexippus for that species, 
whereas most of those who recorded the American in- 
sect did not use the name plexippus but used the name 
archippus. 

In the face of these facts, how can it be claimed 
that there would be more confusion than uniformity 
in applying the name plezippus to the Indo-Oriental 
species ? 

Our third objection to this proposal is our belief 
that the method to be employed to fix this name to 
the American species is contrary to the best modern 
nomenclatural practices and is, indeed, somewhat con- 
tradictory. It would be equally objectionable to use 
this method to fix the name to the Indo-Oriental spe- 
cies, 

We object to the designation of a published picture 
to represent a type, when there are still specimens 
available in the original collection from which to 
choose a type, and especially when one of these origi- 
nal specimens has already been selected as a lectotype! 
In the last analysis (when original specimens are 
available), the only true and correct method of identi- 
fying a name is to resort to an official (type) speci- 
men that represents that name. Modern systematics 
of Lepidoptera often requires that structures not ob- 
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servable in pictures be studied in order to identify 
species. Very often type specimens have to be dis- 
sected and studied in minute detail to settle questions 
of identification. In such eases official figures would 
be of no use. Why continue to foster a practice that 
very possibly someday would be of no aid in settling 
questions of identification, a practice that very likely 
would still have to be further clarified? 

In addition to the objection above to the designa- 
tion of published type figures instead of type speci- 
mens, we most certainly object to the designation of an 
official figure made from a specimen collected from 
one locality and the designation of another locality as 
the type locality. In this case Hemming would delete 
from the Opinion to be rendered, the reference to the 
Holland figure and substitute as the official figure one 
published by Clark (Proc. U. S. Nat. Museum, 90, pl. 
71, Fig. 1),* a figure that was made from a-specimen 
collected by H. 8. Burnett at Kendall, New York. 
Hemming, then, would further designate as the type 
locality “Pennsylvania.” Does not this action have the 
effect of making, in a backhanded fashion, the speci- 
men illustrated by Clark a sort of type for the species, 
if not an actual type? The locality in which this speci- 
men was collected would become another type locality, 
and thus we would have two type localities. What 
could be more confusing? 

We further submit that, if it is decided to designate 
an American locality as a type locality, something 
more definite could be selected than Pennsylvania, for 
Peter Kalm (the collector of the American material 
studied by Linnaeus) has given us an excellent account 
of his travels in America (for the latest account of 
his travels in English, see A. B. Benson, Peter Kalm’s 
Travels in North America, 2 vols. New York: Wil- 
son-Erickson [1937]). It can be determined from this 
work that his explorations extended from the state of 
Pennsylvania to New York, New Jersey, and southern 
Canada. All localities where Kalm spent some time are 
mentioned by name, and in addition dates are given. 
Much time was spent around Philadelphia, so that 

*This figure of Clark’s is a black-and-white half-tone and 
was apparently selected on the belief as stated by Hemming, 
that “There is in fact no coloured figure” of the North Ameri- 
can subspecies “to which reference can be made, . . .” This 
belief is, of course, absolutely false, as every student of 
American butterflies can verify, We cite four easily available 
references: Comstock, J. H., and Comstock, A. B. How to 
Know the Butterflies, pl. 32, Fig. 3, (1904, 1920, 1929) ; Luta, 
F. EB. Fieldbook of Insects, pl. 21, Fig. at top of pl. (1918, with 
twelve printings down to 1948) ; Comstock, J. A, Butterflies 


of California, pl. 17, Figs. 1, 2 (1927) ; Wright, W. G. Butter- 
flies of the West Coast, pl. 12, Fig. 100 (1905). 


this could be designated as the type locality, and this 
would certainly be more useful and specific as a type 
locality than “Pennsylvania.” On the other hand, a 
good case could be presented for Fort St. Frédéric 
(Crown Point), New York, being the locality where 
Kalm may have collected the North American Mon- 
arch, for in his account of this locality (see work by 
Benson mentioned above, 387, 574) he mentions the 
abundance of Asclepias syriaca and Ascilepias varie- 
gata, two of the food plants of the Monarch. 

Because of the objections to the present Hemming 
proposal presented above, we request that the com- 
mission reconsider the whole matter of fixing the name 
Papilio D. plexippus L., 1758; we further express the 
hope that the commission (instead of suspending its 
rules of procedure as it did at Paris—see Bull. Zool. 
Nomen., 4, pts. 1-3, 7, [1950]) will follow the rules 
of procedure agreed to and adopted at the third ses- 
sion in Paris, 1948 (ibid., 55). These rules would re- 
quire the publication of a notice of a proposal to sus- 
pend the rules in the Bulletin of Zoological Nomen- 
clature and in two other serials, Nature (published in 
Europe) and Science (published in America). These 
rules would give specialists, institutions, laboratories, 
and all interested persons a six-month period® to pre- 
sent arguments for or against the suspension under 
consideration and would require at least a two-thirds 
majority of the commission voting on the proposition 
in order to suspend the rules. 

In closing, we should like to add that it is regret- 
table that Secretary Hemming failed to send copies 
of his proposal to all prominent specialists in Lepi- 
doptera (we know of 6 who did not receive this pro- 
posal by this date, December 10, 1950).° Furthermore, 
no space was provided for a record of the names of 
interested specialists who disagreed with his proposal 
even though there was provided as point 7, page 6, of 
this proposal, a place for the names of specialists who 
thought the Hemming proposal would constitute the 
most satisfactory solution of the problem. 

D. 
J. F. Gates CLARKE 
J. G. FRANCLEMONT 
Washington, D. C. 

5 We would prefer the one-year period originally required 
4 ee Congress of Zoology, meeting in Monaco 
7 It is most interesting to note that one of these six men is 
R. Ferreira d’Almeida (of the staff of the National Museum 
of Brazil), the author of the only modern and complete re- 


vision of the subfamily Danainae of the New World (Mem, 
inst. Oswaldo Cruz. 34, fase. 1, pp. 1-113, 30 pl. [1939]). 
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News and Notes 


Veterans Administration Radioisotope Conference 


George M. Lyon 


Radioisotope Section, Research and Education Service, Department of Medicine and Surgery, 
Veterans Administration 


THe Firta SemMiIANNUAL CONFERENCE of the di- 
rectors of the radioisotope program of the 14 Vet- 
erans Administration hospitals with radioisotope lab- 
oratories was held in the hospital at Framingham, 
Mass., on November 29-December 1. Problems in the 
use of radioiodine in studying function and disease 
of the thyroid gland occupied the first day and a half 
of the session. The second day and a half were devoted 
to training programs being conducted for Veterans 
Administration personnel in three different but closely 
related fields of interest: “The Medical Aspects of 
Atomic Warfare,” “The Medical Aspects of Radiolog- 
ical Defense,” and “Radiological Defense (Monitors) .” 

Herbert Allen and Raymond Libby, of the Los 
Angeles hospital, deseribed the successful use of 1 
microcurie of radioiodine in evaluating thyroid fune- 
tion. This has been made possible by the employment 
of a scintillation counter developed by Benjamin 
Cassen and associates, of the Atomic Energy Project 
and the Medical School of the University of California 
at Los Angeles. Mortimer Morton, of the Long Beach 
hospital, described the successful use of a bismuth- 
walled Geiger-Mueller tube for a similar purpose when 
employing tracer doses of radioiodine varying from 
0.2 to 10 microcuries. George LeRoy, of the Hines 
hospital, reported the successful use of 10 microcuries 
of radioiodine. Because of the advantages offered in 
the use of very small tracer doses of radioiodine for 
clinical diagnostie purposes, a considerable effort was 
made during the past year to develop techniques aimed 
at the use of 10 microcuries of radioiodine or less. The 
use of 1 microcurie will permit repeated tests with com- 
plete safety as well as use of radioiodine in studying 
thyroid function in small children. Joseph Ross and 
others reported improvements in the use of radioiodine 
in a more accurate assessment of thyroid function. 


During October and November, 373 Veterans Ad- 
ministration personnel, other than physicians and 
nurses, received basic instruction in “Radiological 
Defense.” These will constitute the “monitors” for 123 
radiological defense teams for Veterans Administra- 
tion hospitals. In evaluating the training activities, 
80 hours of combined formal and practical instruction 
were considered the minimum time requirement for 
basic instruction. A continuing in-service training pro- 
gram will include monthly or semimonthly practice 
periods. 

Instruction for physicians of the Veterans Adminis- 
tration in the “Medical Aspects of Atomic Warfare” 
has been given in several of the hospitals having radio- 
isotope programs. Ten hours of formal instruction 
have proved to be adequate for this purpose. 

Basie instruction for selected physicians of the Vet- 
erans Administration in the “Medical Aspects of 
Radiological Defense” is planned for implementation 
early this year. It is considered that 30 hours of com- 
bined formal and practical instruction will be required 
for this purpose. It will be possible to permit prae- 
tical exercises in conjunction with the radiological 
defense teains in the hospital where the training is 
conducted. 

This training program has been made possible be- 
cause of the existence of qualified personnel, equip- 
ment, and facilities employed in the peacetime appli- 
eation of atomie energy in the radioisotope labora- 
tories of the 14 Veterans Administration hospitals 
having radioisotope units, and may be considered as 
a worth-while contribution of such a program. In 7 
of the hospitals, serving either on a full-time basis or 
as consultant-instructors, were individuals who had 
practical experience in radiological safety operations 
in one or more atomic bomb tests. 


Scientists in the News 


Thomas D. Rowe has resigned as dean of the Rut- 
gers University College of Pharmacy to become dean 
of the College of Pharmacy at the University of 
Michigan. Dr. Rowe has been chairman of National 
Pharmacy Week for the American Pharmaceutical 
Association since 1947. He will take up his new post 
on June 30. 


The suit brought by Albert Schatz, Brooklyn College 
professor, against Selman A. Waksman, Rutgers Uni- 
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versity microbiologist, and the Rutgers Research and 
Endowment Foundation was settled late last month. 
Dr. Schatz retracted his charge that Dr. Waksman 
had used “fraud and duress” to induce him to assign 
to the foundation his rights in the patent on the drug 
streptomycin. For his part in the discovery of strep- 
tomycin, Dr. Schatz will receive 3 per cent of the 
net royalties from the drug starting October 1, 1950. 
He will also receive $125,000 for assignment by him 
of his rights in Canadian, New Zealand, Japanese, 
and all other foreign patent rights to the foundation. 
Dr. Schatz, a former student of Dr. Waksman, had 
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originally sought 50 per cent of all royalties for his 
part in the discovery. Dr. Schatz is one of 26 persons 
who worked with Dr. Waksman on the discovery and 
development of streptomycin who will receive financial 
recognition for their work. Net royalties to Septem- 
ber 30, 1950, were approximately $2,360,000. Eighty 
per cent of the royalties will remain in the founda- 
tion, for further scientific research, including the 
work of the Institute of Microbiology. 


Recent visitors at the Communicable Disease Cen- 
ter, USPHS, Atlanta, were Akira Tanaka, Public 
Sanitation Bureau, Welfare Ministry, Tokyo; Luis 
Morato Proenca, State Health Department, Sao Paulo; 
and Erkki Klemola, City Hospital for Communicable 
Diseases, Helsinki. 


C. Richard Walmer, a senior fellow at the Mellon 
Institute of Industrial Research since 1946, has been 
named director of the Industrial Hygiene Foundation. 
He has been medical director of the foundation, which 
operates under the auspices of the institute, for four 
years. Dr. Walmer succeeds the late John F. Mc- 
Mahon. 


Hideki Yukawa, winner of the 1949 Nobel prize 
in physics, will become professor of physics at Colum- 
bia University on July 1. He has been visiting pro- 
fessor at the university on leave from Kyoto Uni- 
versity since 1949. Dr. Yukawa will teach advanced 
physies and will continue his research. 


Meetings and Elections 


The recently elected officers of the Central States 
Section of the Botanical Society of America are: 
chairman, G. W. Prescott, Michigan State College; 
vice chairman, Oswald Tippo, University of Illinois; 
secretary-treasurer, Robert L. Hulbary, State Uni- 
versity of Iowa; member of the Executive Committee 
(three-year term), R. E. Cleland, Indiana University. 


The First National Congress of Applied Mechanics 
will be held on June 11-16, at Illinois Institute of 
Technology, Chicago. The general chairman of the 
congress is L. H. Donnell, of Illinois Institute of 
Technology. Papers for presentation at the congress 
must be submitted before April 14, and should con- 
stitute original research in applied mechanics, which 
ineludes kinematics, dynamics, vibrations, waves, me- 
chanical properties of materials and failure, stress 
analysis elasticity, plasticity, fluid mechanics, and 
thermodynamics. Papers should not be longer than 
5,000 words. They will be grouped by subject, and 
half an hour will be allotted for presentation and dis- 
cussion of each paper. 


The 1951 Pittsburgh Conference on Analytical 
Chemistry and Applied Spectroscopy will be held at 
the William Penn Hotel, Pittsburgh, Pa., March 5-7. 
The conference is sponsored by the Analytical Chem- 
ical Society and the Spectroscopy Society of Pitts- 
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burgh. An exposition of modern laboratory equip- 
ment will be a feature of the conference. 


The American Academy of Forensic Sciences will 
hold its annual meeting March 1-3, at the Drake 
Hotel, Chicago. Persons desiring to present papers 
should write to A. W. Freireich, Chairman Program 
Committee, 180 Hempstead Ave., Malverne, N. Y. For 
additional information write to the office of the presi- 
dent, R. B. H. Gradwohl, 3514 Lueas Ave., St. Louis 
3, Mo. 


The AIBS Advisory Committee on Physiology for 
the Office of Naval Research met on December 2 to 
evaluate research proposals submitted during the past 
six months. Proposals for basic research in the various 
areas of physiology are now being accepted for con- 
sideration at the next meeting of the Committee, in 
Cleveland, May 4-5. The deadline for the reception of 
proposals is March 15. For further information ad- 
dress: Chief of Naval Research, Office of Naval Re- 
search, Department of the Navy, Washington 25, D. C. 
Attention: Physiology Branch, Code 441. 


At the annual meeting of the Association for Re- 
search in Nervous and Mental Disease held December 
15-16, the following officers were elected for 1951: 
president, S. Bernard Wortis; first vice president, 
John C. Whitehorn; second vice president, J. Law- 
rence Pool; secretary-treasurer, Clarence C. Hare; as- 
sistant secretary, Rollo J. Masselink. 


The following is a schedule of the 1951 meetings 
of the American Meteorological Society: 109th 
national meeting, January 29-February 1, Hotel 
New Yorker, New York; 110th national meeting, 
May 2-3, Washington, D. C.; 111th national meeting, 
June 19-21, Los Angeles; and the 112th national 
meeting, October 9-11, Minneapolis. 


The Institute of Medicine of Chicago announces the 
following officers for 1951: president, Walter H. 
Theobald; vice president, Charles W. Freeman; secre- 
tary, George H. Coleman; treasurer, E. Lee Strohl. 
Henry T. Ricketts has been reelected chairman of the 
Board of Governors. 


The National Bureau of Standards will celebrate its 
50th anniversary this year. Many of the principal 
scientific and technical organizations of the nation 
have planned meetings in Washington to honor the 
semicentennial. The meeting of the American Society 
of Photogrammetry (January 10-12) and the joint 
AIEE, IRE, NBS Conference on High Frequency 
Measurements (January 10-12) have already been 
held. Coming meetings are: 


American Crystallographic Association, February 
15-17 

Inter-Society Color Council, February 28 

Optical Society of America, February 28—March 3 

Electrochemical Society, April 8-12 

Union Radio Scientifique Internationale, April 16-18 


Science, Vol. 113 


fey 
= 
4 


— 


National Academy of Sciences, April 23-25 

APS Division of High Polymer Physics, April 26-28 
American Physical Society, April 26-28 

Bone Char Conference II, May 3-4 

Acoustical Society of America, May 10-12 
Horological Institute of America, May 14-15 
Society for Experimental Stress Analysis, May 16-18 
National Conference on Weights and Measures, May 


22-25 
Analytical Division, American Chemical Society, 
June 14-16 


American Astronomical Society, June 21-23 

Illuminating Engineering Society, August 26—Sep- 
tember 1 

International Union of Chemistry, September 13-15 

American Roentgen Ray Society, September 25-28 

American Dental Association, October 15-20 

National Institute of Governmental Purchasing, Oc- 
tober 21-24 

Institute of Mathematical Statistics, October 26-27 

American Mathematical Society, October 27 

Conference on Electrical Insulation (NRC), Oc- 
tober 29-31 

APS Division of Electron Physics, November 1-3 


In addition, a number of committee conferences 
and meetings of local sections of societies will be held 
at the bureau. The bureau is also planning a series of 
symposia on special topics. 


Grants and Awards 


The John Fritz Medal has been awarded to Vanne- 
var Bush, president of the Carnegie Institution. 
Awarded jointly by the American Institute of Elec- 
trical Engineers, the American Society of Civil Engi- 
neers, the American Institute of Mining and Metal- 
lurgical Engineers, and the American Society of 
Mechanical Engineers, the medal will be presented 
during the annual winter general meeting of the ATEE 
at the Hotel Statler, New York, January 22-26. 


Lists of foreign scholars who have been awarded 
Fulbright travel grants for lecturing or advanced 
research in the U. 8. for the current academic year 
are available from the Committee on International 
Exchange of Persons, Conference Board of Asso- 
ciated Research Councils, 2101 Constitution Ave., 
Washington 25, D. C. Lists have been made for 
the physical, biological, and social sciences, and for 
education and the humanities, including for each 
scholar the date of arrival, length of stay, and the 
institution sponsoring the visit. It is the hope of 
the committee that universities and research insti- 
tutions will invite visiting scientists to inspect their 
facilities and take part in scientific programs. Many 
visitors under the Fulbright program are leading 
research workers in their fields and can offer expert 
advice in return for the opportunity of becoming 
acquainted with American institutions of higher 
learning. 


Establishment of an annual $1,000 award for out- 
standing contributions to chemical education, spon- 
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sored by the Scientific Apparatus Makers Associa- 
tion, Chicago, and administered by the American 
Chemical Society, has been announced. The activities 
recognized by the award may lie in the fields of teach- 
ing, organization and administration, influential writ- 
ing, educational research, the methodology of instrue- 
tion, establishment of standards of instruction, and 
public enlightenment. 


Karl T. Compton, chairman of the Corporation of 
MIT, received the first award of the $1,000 William 
Procter Prize for Scientific Achievement, administered 
by the Scientifie Research Society of America. It was 
given in recognition of Dr. Compton’s record in scien- 
tific research, for his administration as president of 
MIT from 1930 to 1948, and for his work as chair- 
man of many national committees concerned with re- 
search. The presentation was made December 29 at 
the AAAS meeting in Cleveland. 


Lute J. Parkinson, mining consultant, was presented 
with the Colorado School of Mines Distinguished 
Achievement Award December 15. Given to graduates 
who make outstanding records in the mineral indus- 
tries field, and who bring credit to themselves and the 
school, his was the 59th award made. He is a mining 
consultant for the Anglo-Chilean Nitrate Corporation 
and the Lautaro Nitrate Co., Ltd., of Antofagasta, 
Chile. 


A gift of $5,250,000 from the Alfred P. Sloan 
Foundation will enable MIT to establish a new School 
of Industrial Management. The school will offer fu- 
ture industrial executives a correlated program in in- 
dustrial problems as well as in science, engineering, 
and research. It will open in 1952. 


Fellowships 


Candidates are now being sought for the $2,500 
Merck Graduate Fellowship in Analytical Chemistry 
sponsored by Merck & Co., Inc., Rahway, N. J., and 
administered by the American Chemical Society. The 
place of study must be an institution whose under- 
graduate course in chemistry is approved by the ACS; 
in Canada the institution must be approved by the 
Chemical Institute of Canada. A student is eligible to 
have the fellowship renewed twice, but no student 
may hold it for more than three years. Application 
blanks may be obtained from the American Chemical 
Society, 1155 16th St., N.W., Washington 6, D. C. 
They must be returned with letters of recommenda- 
tion and transcripts of credits by February 15. 


The Florida State University has announced the 
availability of graduate assistantships for study in 
meteorology and climatology. Appointments will be 
made in connection with research being conducted for 
ONR and the Air Materiel Command. The student will 
be excused from payment of the out-of-state tuition 
fee and permitted to carry as many as 10 hours of 
course work. Minimum requirement is a bachelor’s 
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degree from an accredited institution, with two years 
of university mathematics and one year of university 
physics. Applications should be filed before May 1. 
Forms and information may be obtained from the 
Dean, Graduate School, The Florida State University, 
Tallahassee. 


NRC News 


Reports of recent research progress prepared by 
two committees of the NRC Division of Geology 
and Geography are available from the division 
office: Report of the Committee on the Measurement 
of Geologic Time, 1949-1950 (118 pp., $1.00), and 
Report of the Committee on a Treatise on Marine 
Ecology and Paleoecology, 1949-1950 (59 pp., $1.00). 
The geologic time report surveys recent work in the 
determination of isotope ratios, the chemical com- 
position of certain minerals, the accurate measure- 
ment of feeble .radioactivity, and similar research 
bearing on the problem of dating rocks and other 
natural materials. Several progress reports contain- 
ing unpublished material submitted to the committee 
are included, and also some recent theoretical calcula- 
tions on the time of formation of the elements by 
J. M. Lopez de Azeona, Instituto Nacional de 
Geofisica, Madrid. The report contains an annotated 
bibliography of recent articles related to the measure- 
ment of geologic time. The marine ecology and 
paleoecology report contains also the review of cur- 
rent research in the field and the bibliography of 
recent publication. Special sections include a com- 
plete annotated bibliography on the ecology of ma- 
rine bacteria, and a discussion of the strontium cycle 
in the study of ecosystems. 


Section III, Reactor Engineering, of NRC’s 
Glossary of Terms in Nuclear Science and Tech- 
nology, is now available in preliminary edition from 
the publishers, the American Society of Mechanical 
Engineers, 29 W. 39th St., New York 18. This is 
the third of nine proposed sections to be issued for 
a period of trial and criticism before the glossary is 
published in book form. Section V, Chemical En- 
gineering, and Section VI, Biophysics and Radio- 
biology, both published earlier, are still in print 
and may be ordered for 60¢ from ASME. Section 
III is 75¢. The glossary is being prepared with the 
cooperation of scientific and technical societies and 
government agencies to provide standard definitions 
in the field. Each of the preliminary sections con- 
tains a list of all terms that will appear in the 
glossary, with the sections in which they will be 
found. Sections still in preparation are “General 
Terms,” “Reactor Theory,” “Chemistry,” “Instru- 
mentation,” “Isotopes Separation,” and “Metallurgy.” 


Miscellaneous 


The IBEC Research Institute has been formed to 
carry on research in tropical and subtropical agricul- 
ture and related fields. This is one of several organi- 
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zations formed by Nelson A. Rockefeller and his asso- 
ciates since World War II to aid in the development 
of basic resources abroad, using modern technology 
and management. Initial research of the institute will 
be on improvement of tropical agriculture in Brazil 
and Venezuela, with special reference to coffee tech- 
niques and the growing of rice and corn. Robert P. 
Russell, who resigned as vice president of Interna- 
tional Basic Economy Corporation, is president of the 
institute, which is distinct from IBEC. 


The German Chemical Industry: a 
of the Chemical, Metallurgical and Process Indus- 
tries, prepared by L. Wilson Greene for the Office of 
Technical Services, Department of Commeree, is one 
of the most complete works relating to captured tech- 
nology. The bibliography contains over 2,000 refer- 
ences with descriptive titles or abstracts, and includes 
a subject index, author indexes, and cross-indexes with 
OTS, British, and U. S. military report numbers. Par- 
ticularly helpful are sections dealing with translations 
and reports available from private publication ser- 
vices. The publication may be obtained from OTS, 
U. 8. Department of Commerce, Washington 25, D. C., 
for $10. 


The National Bureau of Standards urgently needs 
competent scientists in the fields of electronic science, 
engineering, and physics for research and development 
for the Department of Defense. The work offers op- 
portunities for advancement and may often form the 
basis for a doctor’s thesis. The most urgent need is 
for engineers and physicists at starting salaries of 
$4,600-$8,800. Applications are being accepted by the 
U. 8. Civil Service Commission, Washington 25, D. C. 
Applications may be obtained from most first- and 
second-class post offices, from Civil Service regional 
offices, or from the commission’s Washington office. 


Publications Received 


Proceedings of the 29th Annual Meeting, Highway Re- 
search Board. Division of Engineering and Industrial 
Research, National Research Council, 2101 Constitu- 
tion Ave., Washington, D. C. 


Procedures for Home Freezing of Vegetables, Fruits, and 
Prepared Foods: Classified Notes on Review of Litera- 
ture. Agricultural Handbook No. 2. U. 8S. GPO, Wash- 
ington 25, D. C. 40¢. 


Fiberglas Bibliography. 3rd ed., 1950. Public Relations 
Director, Owens-Corning Fiberglas Corp., Toledo, Ohio. 

The Utilization of Sucrose. Leslie F. Wiggins. Tech. Re- 
port Series No. 7, Sugar Research Foundation, 52 Wall 
St., New’ York 5. 


Ozone and its Application in Food Preservation. A. W. 
Ewell. American Society for Refrigerating Engineers, 
40 W. 40th St., New York 18. 


Annual Report of the National Bureau of Standards— 
1949. NBS Mise. Publ. 198. U. 8. GPO, Washington 25, 
D. C. 


Space-Time Structure. Erwin Schrédinger. Cambridge 
Univ. Press, 51 Madison Ave., New York 10. 
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Reviews entire field 
from a chemical 
point of view 


First systematized 
information on 
hydrazine and its 
derivatives 


Question of choice 
discussed in new book 
—A Cowles Commission 
monograph 


Emphasizes a practical 
approach to discovery 


and trapping of oil . 


and gas 


JOHN WILEY & SONS, Inc. 


January 19, 1951 


CRYSTAL GROWTH 


By H. E. Buck.ey, University of Manchester, England. A com- 
prehensive coverage of crystal growth, ideas and research by one 
of the foremost men in the field. Approaching the subject from a 
chemical viewpoint, the book covers solution, solubility, and 
supersolubility, the artificial preparation of crystals, recent theories 
of crystal growth, ideal and real crystals, miscellaneous types of 
crystallization, and peculiarities of crystal growth. January 1951. 
571 pages. 267 illus. $9.00. 


THE CHEMISTRY OF HYDRAZINE 


By L. F. AuprietH and Betry ACKERSON Occ, both at the Uni- 
versity of Illinois. A practical treatment of a potentially useful 
hydronitrogen. Presents important physical and chemical charac- 
teristics, reducing properties, and methods of formation and 
preparation of hydrazine and its important compounds. March 
1951. Approx. 242 pages. Prob. $4.50. 


SOCIAL CHOICE and INDIVIDUAL VALUES 


By K. J. Arrow, Stanford University. Deals with the question 
of whether it is possible to construct a social preference function 
(as a guide to choice among alternatives) which reflects, in an ob- 
jective and impartial manner, the preference of all individuals in 
regard to these alternatives. February 1951. 99 pages. $2.50. 


PETROLEUM GEOLOGY 


By K. K. Lanpes, University of Michigan. This is the only mod- 
ern book covering all three divisions of petroleum geology—geo- 
logical occurrences of oil and gas deposits, geographical distribu- 
tion of oil and gas deposits, and techniques for locating oil and 
gas. February 1951. Approx. 645 pages. 241 illus. Prob. 
$10.00. 


Send for copies on approval. 


440 Fourth Avenue New York 16, N. Y. 
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UTILITY POLARIMETER 


Made in U.S.A. 


OUTSTANDING FEATURES! 


® Simplified zero adjustment for Analyzer 

® Standard 30 mm, trough to accommodate standard size polarim- 
eter tubes up to 220 mm in length 

© Extra large circular scale with prominently engraved lines and 
numerals to eliminate the necessity of magnifiers 

© Height of optical axis 14”, the same as for larger model polarim- 
eters 

Utility Polarimeter, on heavy base providing a reading accuracy to 0.1 angular degree, with 

estimations possible to 0.05°. Variable Brightness Glan-Thompson Polarizer and a Laurent 

quartz plate with very fine edge for half-shaded field. Full 6” diameter scale from 0° to 180°. 


Supplied with Orange glass filter for isolating sodium “D” line. Price 
#71-973 Utility Polarimeter, complete as described, without lamp and tubes $350.00 
#72-022 Polarimeter tube of straight glass, with metal screw ends and caps, 

100 mm length, each 9.25 
#72-022 Polarimeter — of straight glass, with metal screw ends and caps, 

200 mm length, each 9.35 

(Tubes of various sizes and design also available) 

# 71-978 Electric Sodium Arc Lamp, on separate tripod, for 110 V., 60 Cycle AC 86.50 
#72-001 Mercury Arc Lamp, suitable for green line of about 5461 A, for 110 

V., 60 Cycle, AC 48.00 


(Above lamps also available for other current) 


SPECIAL GLASSWARE—We also maintain a 
modern glassblowing department for special sci- fl? E. M ACHLETT & SON 
entific and technical glass apparatus made to CIACHLETD » 

specifications and drawings. We invite your in- ESTABLISHED 1807 

quiries and will gladly furnish estimates upon 


Laboratory APPARATUS » SUPPLIES + CHEMICALS 
220 East 23rd Street: New Yor« 10,N.Y, 


Some Fundamental Aspects of the Cancer Problem, 1937, Out of print. 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 7% x 10¥2, clothbound, double column, illustrated, 
= 50. Cash order price to A.A.A.S. members $3.00 
. Coordinated knowledge of cancer of the breast in mice. 
. It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 
. Prepared by members of the staff of the National Cancer Institute. 


A.A.A.S. Research Conference on Cancer, 1945, Out of print. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 
93 contributors, X +442 pages, 7/2 10¥2, clothbound, double column, illustrated, 
¥. 75. Cash order price to A.A.A.S. members $6.50. 
. A progress report, addressed largely to future workers. 
. An important and trustworthy reference book. 
. Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankman Institute 


of Philadelphia, and others. 
TO: AAAS, 1515 Mass. Ave., N.W. 


Washington 5, D. C. 


Enclosed is $......... Please accept my order for yee 
o MAMMARY TUMORS in MICE 
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Announcing Two Important New Basic Texts 


MICROBIOLOGY: General and Applied 


By WILLIAM BOWEN SARLES, WILLIAM CARROLL FRAZIER, 
Jor BRANSFORD WILSON, and STANLEY GLENN KNIGHT 
University of Wisconsin 


To be published next Monday, January 22, this outstanding text is already well known 
to college teachers of bacteriology and is awaited with keen anticipation. For ten years 
successive mimeographed editions have been tested, not only at Wisconsin, but at several 
other colleges and universities, and the book has been constantly revised and rewritten 
to make it fit the needs of students in arts, general science, agriculture, home economics, 
pharmacy, chemistry, and engineering. MiIcROBIOLOGY is a comprehensive basic text 
for the first course in general bacteriology. About a third of the book is devoted to the 
fundamentals of the subject, somewhat more than a third to its important applications 
in all fields, and the balance to infectious diseases of man, animals, and plants. The 
illustrations, mostly photomicrographs, are ample and pertinent. 


493 pages $4.50 


An INTRODUCTION to PSYCHOLOGY 


By GARDNER MURPHY 


One of America’s most eminent psychologists—the editor of Harper’s distinguished 
Psychological Series—here proves that he can write as effectively for the beginning 
student as for the advanced student and the research worker. AN INTRODUCTION TO 
PsycHOLOGY makes a new approach to the subject, and one which will appeal strongly 
to many students. A systematic and unified presentation, it utilizes what might be 
called a “personalistic” point of view, developed primarily in the study of personality. 
In other words, it focuses upon the nature of the whole person; motives, precepts, 
thoughts, attitudes are considered as activities of persons. Illustrations are drawn from 
all kinds of sources, including literature, and there are 70 half-tones and drawings and 
six color plates. Accompanying chapter tests and a workbook will be ready shortly. 


564 pages plus index $4.25 


HARPER & BROTHERS, 49 East 33d Street, New York 16, N. Y. 


January 19, 1951 
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The first 
complete biography 


of one of America’s 


foremost scientists 


JOSEPH 


HIS LIFE AND WORK 


by Thomas Coulson 


LTHOUGH Henry had been equalled 
A only by Franklin as a scientist in 
America, this biography of him is the 
first comprehensive portrayal of one of the 
foremost physicists of the 19th century. 
His struggle for an education, his difficulties 
with his first experiments, his discovery of 
self-induction, his organization of the 
Smithsonian Institution, his defense against 
Morse in the telegraph controversy, his 
organization of the Weather Bureau, and 
his friendship with Lincoln, Wheatstone, 
Agassiz, Bache, Faraday, Torrey—all these 
are part of an account which places Joseph 
Henry at last in the position in the annals 
of science to which he has long been en- 
titled. 352 pages, $5.00. 


At your bookstore, 
PRINCETON 


University Press 


Send for Your Free Copy 
New “REVIEW’”’ of... 


GALVANOMETERS* 

MICROPHOTOMETERS 
THERMOPILES 

SPECTROMETERS 

MONOCHROMATORS 


P. J. Kipp & Zonen, of Holland, world 
renowned manufacturers of these and other 
specialized scientific instruments, have issued 
the first complete catalog of their line. Your 
copy will be mailed as soon as we receive your 
request. Please ask for “Review #50-SM.” 

We are the exclusive United States repre- 
sentatives for Kipp & Zonen. Your corre- 
spondence is invited on any precision apparatus 
problem where we may be able to serve you. 


*Immediately available in many types 


JAMES BIDDLE CO. 


instruments : 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


Doe you have a 


PROGRAM 


of the Cleveland Meeting? 


A limited number of the General 
Program of the 117th AAAS Meet- 
ing recently held in Cleveland is 
available. 


With 304 pages, the Program is also 
a Directory of all Sections and affili- 
ated societies of the Association. 


You will find it invaluable for refer- 
ence. If you don’t already have a 
copy, order yours now—$1.00 per 
copy, prepaid. 


1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 
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A READY REFERENCE 
That Will Save Time for PRICE 


Use this catalog as a “one stop” source 
of supplies required in biological and 
microbiological research, 

It lists Amino Acids, Vitamins, Carbo- 
hydrates, Adenylates, Nucleates, Purines, 
Pyrimidines, Enzymes, Microbiological 
and Bacteriological Media, Complete 
Animal Test Diets and Ingredients, 


and a wide range of Biochemicals for Write for Your 
Investigational Use. Copy TODAY 


GB 60 LABORATORY PARK 
CHAGRIN FALLS, OHIO 


HEMOMETERS 


Biological Stains | 


During the past thirty years The Coleman & Bell Com- 
pany has nae processes for the preparation and purifi- 
cation of several hundred dyes for use as biological stains. 
These products are prepared in our laboratories on a 
semi-commercial scale. In connection with their manu- 
facture and purification, we have developed a testing labora- 


tory equipped for testing the purity of these products both 
chemically and biologically. Most of the common stains Ae treat ‘cmomeler alues 
are offered with the certificate of the Biological Stain Com- 


mission. 


C & B Products are distributed by Write for New Catalog No. 303 
Laborat and Physician Supply Houses 
oughout the Wo 


Write for copy of catalog. THE & co., | G 
Manufacturing Chemists, Norwood, O.,-U.S.A. 


INCORPORATED 


3718 NORTHERN BLVD.. LONG ISLAND CITY 1. N.Y. 
COLE MAN & B ELL HEADQUARTERS FOR COLORIMETRIC APPARATUS 


January 19, 1951 


SPECIAL / | 
PRODUCcTs 
for 
RESEARCH 
a | 


Readily attachable to 

any standard microscope, 
the versatile ‘‘Visicam” 
provides easy, economical 
35mm black & white or color 
photomicrographs of the 
finest quality. 


Available with roll-film 
carriers or the popular 
“Single-Shot”’ camera back. 


details on request 


854 South Figueroa Street 
Los Angeles 17, California 


NUCLEIC ACID 


METALLIC NUCLEATES 


Nucleic acids have been shown to produce 
favorable response in certain hematological 
disorders. Several of the metallic salts are said 
to have additional therapeutic value. Schwarz 
nucleic acid and sodium nucleate conform 
to the specifications of the French Codex. 


Schwarz fine chemicals satisfy the exacting 
requirements of products intended for use in 
biochemical or clinical research. 


Write for revised price list 


LABORATORIES, INC. 
204 East 44th Street Sy 


New York 17, N. Y. ~- 


THE RICKETTSIAL DISEASES Or MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 


identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local po Y' 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, he 
medical book had so wide and so successful practical experience in the very subjects - 


Please accept my order for one copy of The Rickettsial Diseases of Man (7} x 103, 
$6.25 


ve the authors o 


ent is enelosed ($5.25 to A.A.A.S. members, 
postage.) 


which they have written. 
To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
YOUR cloth bound). My check in correct pa 
to those who are not members; inclu 
COPY 
Name 
NOW Address 
City 


Zone State 
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Accuracy is Important 


THE CASTLE PRECISION INCUBATOR is de- 
signed and built to give you the precise ac- 
curacy that is essential in bacteriological 
work. Construction is of monel metal for 
lifetime use. 

Independent laboratory tests proved these 
two important facts: 


UNIFORMITY: + %°C. Never as much as a 
degree variation between top and bottom of 
chamber even when loaded. 


CONSTANT TEMPERATURE: + to %°C. 
Never more than a fraction of a degree varia- 
tion at the thermometer . . . despite room 
temperature fluctuations from 10° to 35°C. 


For full details write: Wilmot Castle Co., 
1212 University Ave., Rochester 7, N. Y. 


: tf Bacteriological 
Apparatu 


e ..in the low-priced field with 
fired INTENSITY 
Extra brilliant for BINOCULAR 


and MONOCULAR 


MICROSCO 


STABLE, Ample weight and rub- 
ber feet make it stay put. 
EASY TO USE. Simply rotate COMPACT, smoll enough to fit 


knob for three degrees of light 45, carrying case with micro- 
intensity. 


scope. 
EXTRA BRILLIANT. A clearer 
brighter image with oil immer- 


See your dealer or write for folder. Dept. S. 


LINDLY & co. 80 Herricks Road, Mineola, N.Y. 


PHOTOVOLT 

Line-Operated Electronic 

MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


January 19, 1951 
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PERSONNEL PLACEMENT 


PERSONNEL PLACEMENT 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 10 words (e.g., a 25- 
word ad, plus a “Box Number”, equals 35 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 


For display ads, using type larger or of a different 
style than the unitorm settings, enclosed with separate 
border rules, the rate is $17.50 per inch; no extra charge 
for “Box Numbers”. 


2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Academic position in organic or biochemistry. Ph.D., 1940, in 
organic. Phi Beta Kappa. Five years teaching experience in liberal 
arts and medical colleges. Five years post-doctorate research in 
organic and biochemistry at pode universities, Publications. 
Woman, single. Box 398, SCIENCE x 


Academic Position: Ph.D. Teaching, research, or departmental 
responsibilities in medical school, college, or university. Bacteriol- 
ogy, mycology, parasitology, public health, histology, and biology. 
15 years teaching experience, several publications ; ) amen and pro- 
fessional societies. Available February or September 1951. Box 
378, SCIENCE. x 


Biochemist; M.S. (Chemical Engineering) ; Ph.D. (Biochemistry) ; 
three years, plant chemist in industry; eight years, biochemist, 
research department, university medical school; for further in- 
formation, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


POSITIONS OPEN 


Biochemist. Clinical Laboratory, large north-central University 
Hospital requires biochemist a to supervise adequate 
technical staff. Experience with newer methods, including flame- 
photometry, essential. Salary $5,000.00. ten 402, SCIENCE. 1/26. 


Biochemist Technician, (fsmale) for studies with microorganisms 
and bacteriophage in industrial research laboratory. In_repl ive 
experience, references and salary expected. Box 401, SCIENCE. 

1/26. 


EDITORIAL ASSISTANT at Princeton University 


Man or woman with college degree, courses in physical 

sciences. Experience in technical publications work de- 

sired. Assist editor series of monographs in jet pro- 

a. Stimulating activity. Salary according to quali- 
cations. 


Reply BOX 399, SCIENCE 1/9 


POSITIONS OPEN 


RESEARCH 
ASSOCIATE 


Opening in large Eastern Pharmaceutical Company for Re- 
search Associate Ph.D. or Sc.D. in bacteriology or bio- 
chemistry with an immuno-chemical background to direct 
studies on antigen separations and purifications. Please for- 
ward resume including age, experience and salary desired to 


BOX 400, SCIENCE 


The MARKET PLACE 


For advertising rates, see page 16, January 12 issue 


BOOKS 


Send us your Lists o' tf 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
lso please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


WANTED TO PURCHASE: 

SCIENTIFIC 
Sets and runs, forei 
SCIENTIFIC. BOOKS 
Entire libraries and smaller collections 


WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


CLOSEOUT—Dvorine Pseudo-Isochromatic Charts—2 volumes— 
130 plates—formerly $25.00—while they last, $10.00 complete with 
instructions. Order now. ISRAEL DVORINE, Dept. A, 2328 
Eutaw Place, Baltimore, Md. 2/2 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. J. S. CANNER, INC., Boston 19, Mass. 
(Dept. A3S). 


LANGUAGES 
LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak Spanish, Portuguese, Italian, French, 
German, — quick Linguaphone Conversational 
Method. Save work, mo: Send for free k today. 
LINGUAPHONE™ INSTITUTE, 8401 Rockefeller Plaza, New 
or 


Positions Open: 
{») ae or serologist, Ph.D., to supervise blood bank and 
epartments o bacteriology and serology, general voluntary hos- 
pital, fairly large size; minimum $6,000; Exlifornia. (b) Animal 
pathologist ; research laboratories, universit medical school; part 
or full- -time; vicinity New York City. tc} Pharmacologist and, 
also, organic chemist; Ph.D.’s, for research departments; pharma- 
ceutical company; East. (d) Biochemist, Ph.D., with sound 
knowledge of bacteriology, to serve as assistant director of re- 
search, pharmaceutical company; East. (e) Bacteriologist or 
Chiceeo ist; Ph.D.; research laboratories; industrial company ; 
Instructor or assistant professor recent 
Ph. preferred; September 1951 appointment. ) Research 
librarian ; background in — chemistry a ability to 
translate German and French advantageous, pharmaceutical com- 
any; East. S1-3 Science Division, edical Bureau (Burneice 
son, Director) Palmolive Building, Chicago. x 
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PROFESSIONAL SERVICES 


LABORATORIES, INC. 
@ CONSULTATION 


Biological, Nutritional, Toxicological Studies 


——@ ANALYSES 


for the Food, Drug ond Allied industries 
sland 


48-14 33rd Street, Long City 1, N.Y. 


(The Market Place is continued on next page) 
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SEARCH 
Bernard L. Oser, Ph.D., Director 
4 Research Analyses Consultation 
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The MARKET PLACE 


The MARKET PLACE 


PROFESSIONAL SERVICES 


Since 1885 


ALBERT 
TEACHERS 


RELIABLE and 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


v MEMBER NA TA 
25 E. Jackson Blvd., Chicago 4, Illinois 


AGENCY 
and COLLEGE 
BUREAU 


THE PANRAY CORP. 
Research Division 
340 CANAL ST., NEW YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 
@ Custom Organic Syntheses 
@ Chemotherapeutics 
@ Sponsored Research 


SUPPLIES AND EQUIPMENT 


ROGER* BEAM SPLITTERS 


@ 70% TRANSMISSION 
@ 30% REFLECTION 


ROLAB PHOTO - SCIENCE 
LABORATORIES 
Sandy Hook, Connecticut 
* Formerly with Dr. Alexis Carrel. 


White SWISS Mice 20c 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER «+ Ramsey, N. J. 


of REFRACTION LIQUIDS 


for Pipettes * Animal Cages * Laboratory 
Please state your 


HEINICKE Instrument Corp. 


5 Alexander 
4, N. 


Valuable Aid for Identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 


R. P. CARCILLE 118 Liberty Street, New York 6, N. Y. 


LABORATORY ANIMALS ) pecs mrs 


Reasonably priced—Dependable service 


RABBITS 
CATS PIGEONS HAMSTERS 
e Clean healthy well-fed animals > miCE POULTRY GUINEA PIGS 
Guaranteed suitable fer your needs. ¢ LANDIS Md. 


GLYCOCYAMINE—H L-Methionine 
e AMINO ACIDS e BIO CALS 
e@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 


H. M. CHEMICAL COMPANY, LTD 


144 North Hayworth Avenue Los Angeles 36, California 


NEW MONOMERS — 


Acrylyl and Methacrylyl Chlorides 
Allyl Esters: Acrylate, Fumarate, Maleate, Succinate 
Ethylene Glycol Acrylate and Methacrylate 
2,3-Dimethyl Butadiene, a;o-;p-Chlorostyrenes 
200 Others Write for List A-3 


MONOMER-POLYMER, INC. 


3430 W. Henderson St. Chicago 18, tl. 


SINCE 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


STAINS 


; STARKMAN Biological Laboratory 461 Bloor St., W 


Toronto, Canada 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC, Strect, 


SAF-T-GRIP 


BEADED EDGE 


MICROSCOPE SLIDES 


NON-CORROSIVE NON-FOGGING 
d beaded or 
slide from hand—eliminates cuts from sharp 


@ Made from water-clear glass—entirely free from ng 
guaranteed non-corrosive. 

@ Available in two types—plain or with frosted end for 
easy marking. 


as compared with ordinary sharp-edged 
ides. 


Ai A 


Write for prices, further information and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


January 19, 1951 
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THE NATIONAL INSTITUTES OF HEALTH— 
Microbiology and Immunology Study Section, 


THE U.S. DEPARTMENT OF AGRICULTURE— 
Bureau of Animal Industry, and 


THE NATIONAL RESEARCH COUNCIL— 
in September 1949 held a Symposium on 


BRUCELLOSIS 


The 24 papers presented by 30 authors have been published in book form 
by the A.A.A.S.: 6 x 9, clothbound, illustrations, tables, references, author 
and subject indexes, VI +271 pages. 


BRUCELLOSIS presents the advances in knowledge in the prevention, 
diagnosis, and treatment of this disease. Practicing physicians, veterinari- 
ans, and public health workers, are vitally concerned and should be 
familiar with the many aspects of this problem treated in BRUCELLOSIS. 


SHALL WE REPRINT BRUCELLOSIS? 


The first printing of July 1950 has been sold out. The book will again go 
to press on February 5th, and this time the type, previously held, will be 
destroyed. We do not intend to order many copies for stock, because we 
expect rapid progress in brucellosis research. 


WRITE US AT ONCE to secure 
your copy. Price $4.00 


Prepaid orders by 
A.A.A.S. members $3.50 


v 


To A.A.A.S. Now 


1515 Mass. Ave. N.W. Please accept my order for .. copies of BRUCELLOSIS: 


Washington 5, D. C.. (Send invoice. [J] Check for $........ is enclosed. 
20 
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TAGGED COMPOUNDS 


Recent additions to Tracerlab’s growing list of radiochemicals are 
given below. Other compounds are available from stock or will be 
synthesized upon request. 


1. Glycine-1 and 2-C-14 9. Pyruvamide-2-C-14 
2. dl-Alanine-1-C-14 10. Palmitic Acid-1-C-14 
3. di-Phenylalanine-2- and 3-C-14 
_c. . Acetylcholine Bromide 
ryptophan-2- ammonium bromide) 
6. di-Lysine-2-C-14 
8. Succinic Acid-2-C-14 13. Diethyl Malonate-2-C-14 


For further information write for Bulletin S-31. 


estern Division 
2295 Son Poble a, Berkeley 2, Colifornia 
New York Office 
General Motors Bidg; 1775 B’way, N. Y. 19 
Midwest Office 
LaSalle-Wacker Bldg., 221 N. LaSalle, Chicago 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 
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SPENCER ScCHOLAR’S MICROSCOPE 


BETTER 4 WAYS FOR TEACHING 


Stage Temperature 
Favors Most Living 
Material 
New heat-absorbing 
glass and baffle plate 
prevent overheating. 


Saves Time Teaching 
Science 

So easy to learn and 
to use...more time is 
free for teaching 
Science. Simple con- 
trols permit more 
rapid operation. 


A Precision Scientific 
Instrument 
Standard quality 
Spencer trade- 
marked optics. Pre- 
cise all-metal bearing 

surfaces. 


Low Cost to Buy and 
Maintain 


Locked-in parts re- 
duce maintenance 
costs- ‘Spring loaded’ 
focusing mechanism 
protects slides. 


PRICE 


$109.00 


(For 100X- 430X model 
os illustrated) 
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@ Spencer No. 78 Scholatr’s 
Microscope, with built-in 
factory-focused light source 
furnishes constant, uniform 
illumination and consequently 
better optical performance. 
Time-consuming and fre- 
quently faulty sub-stage adjust- 
ments are eliminated. Re- 
versed position of microscope 
arm offers clear view of stage, 
objectives, and diaphragm 
openings. Low over-all height 
increases comfort. Time-sav- 
ing single control provides 
rapid yet critical focusing. Ask 
your AO Distributor to show 
you the No. 78 Microscope... 
or write for catalog M153 to 
Dept. N3. 


American & Optical 


COMPANY 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
Makers of Precision Optical Instruments for over 100 Years 
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